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(57) Abstract: Compounds represented by 
the general formula (1) or prodrugs thereof 
or medicinally acceptable salts of both are 
useful as remedies for diseases in which Rho 
kinase participates: (1) wherein one to four 
groups represented by the general formula: 
R*-X- are present and may be the same or 
different from each other; A is a saturated 
or unsaturated five-membered heterocycle; 
X is a single bond, -N(R 3 )-, -O-, -S-, or 
the like; R 1 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; R 2 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; and R 3 is hydrogen, substituted 
or unsubstituted alkyl, or the like. 
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W # 
R h o *1 — -tfRHSffl 

5 mm$rm 

mmt \*Xf?&£frZ>VL&i&rt&Rh o 3^ — - (RO C K-IIRS.S$iJ N 
ROCaM) (cMi-5 e 

10 5t • aJSSfe, F*)^±g?i£ • iltjfe, * h 7 T 'ME*, Na/H£iMfei£3fl 
iSttte, adducinM'BHb, BMJ£_h#, #-^> fflSI^ 

aids, s»3sj:tj«s»ip©*^ n-afg^ mmmmm. mrnvrmmmm 

*»W-fk^*ttR h o ^t-^BIt^«rt U Rho • ^©a**5 £t>* 
»W£ % flKiL^Sftfil, *At>b<ttjfiL/JvKI®|jta6l!:J:<5 

20 mmm^&<5<mmm<ikm. mrnrnm. mmmm. wmmm, w&m 
mm, *3«t^j!E^:, >b?F±, sem^i, aids, g 

mate* f&Xww.mmm.&m, ^tcmmm. m^m. »^f©?^iittt 

25 tfflt'feS. 

Rho ^^m&m&tt-t&fc&bt Uttt, iWWO 98/064 
3 3#4t«U ISBR^HWO 99/6401 1 -g-^flL *5 «fc tfSBR^MWO 0 0/ 
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5791 4%<&m^mmzfritft,'km&mf e>n-5„ 
5 (Dmmmt vx^m^i^^^mir^ t ^&§ 0 



15 m Afif^p L < te^f&fncDlifff 5 Mm&m-to 

Xft^-M^ *fcf«:-0-, — N (R 3 ) -N (R 3 ) C (=0) - % 
-C (=0) N (R 3 ) - % -S (O) -N (R 3 ) S (O) 2 - % 

-s (o) 2 n (r 3 ) - N £fc«-c (=o -xmztizm, *frtemm*> 

20 -N (R 4 ) -N (R 4 ) C (=0) -C (=0) N (R 4 ) - x 
-S (O) — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - % 

-c (=o) -t^^iisstiot, i-ztcumm, m—^tam^oxm^ 

25 nf2 s 0 N l£7fcte2£r3H-„ 



Cl] ^ (1) 
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3 

5 b < ««m^T ^VS, M&h b < tt»©7;^;W;v*-;vS, 

S^OT/Vdr^K, m^-h b < iiift©^^ n T^svm, MM^ b < 
10 I©'>^p7;^-;H, ff^k b< {^«m©ISfo1t^lt^ «^^b<tt^ffi 
fft©7;v^^v/*;^^;H, b< (Sft^O^f^S, b< 

3$«m©TvVVg, £fcte5£ : -OR\ -N (R 9 ) R 1 ° x 
-CON (R 9 ) R*\ -SO z N (R 9 ) R 1 ° x &b<te-S (O) m R 11 'C^ 
^5SWo <i.U R 2 ^M^-7-JiOKmST?fc^^. R 2 tt7R*^. 

b < (i«ft©^^ a T^=-^m, m.Wkh b < {^«m^^fa«^*. 

IHfcb<ttifi(D7^H, ffctt^-.-CON (R 9 ) R 10 , 

-so 2 n (r 9 ) r 10 , hL<n-s (o) m R 11 -e^^H2)S^i- 0 

Bifct b< te^am^wi^ mmi> b < }±«iBmoT y -jvtjv* 

mte, 0 N l£7Ui2£SH- 
25 R\ R 9 , *5j;t>'R 10 «llI— Ifdil/ict, tK*^, HfeKtttl 
i&cDT/i^A^ b< fi*ft©v'^P7;i'^H> fii&& b< 
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tbst&sr^r-rs, Rho ^•^--if pj.«j 0 

10 [2] ^ (2) : 



[5£>*\ R 1 -X-ttlH-feL<f^/feor l~4fli|#^E-r?, 0 

ilt©7^S, £fcte5£ : -OR\ — N (R 9 ) R 1 <\ 
20 -CON (R 9 ) R l \ -SO z N (R 9 ) R>\ tL<li-S (O) m R 11 T'ft 

^(DmmnM^m, t tt t< «if ^©7^n#^ ; i,#--M N si&&l< 

25 te^B^^*^, ttit)U<fi*fi©7^i, £ fetter 




(2) 
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5 

— CON (R 9 ) R l \ -S0 2 N (R 9 ) R 1 <\ fcL<f4-S (O) m R 11 T'* 
<*ft5£«r^U 

R\ R\ R 1C \ R 1 1 . jsZttrntt Cl] t m C«t*Sr*i-]T?*$ixS, 
[ 1 ] fB*t© R h o *M — -tf MBM. 
5 (33 XM:-N (R 3 ) -t^^it'&S, m^fctt 

C 2 ] flBftg) Rho 3^ — if PJ.«J 0 

[4] X^:-N (R 3 ) C ( = 0) - "Cig Sii5 St'feS . 
CD £fcfci C 2 ] fB«!c©R h o tflfiftWo 

[5] X#S5£:-C (=0) N (R 3 ) - T'^ $ ft5 Stfc § „ 
10 [ 1 ] * fctt C 2 ) I3<fe© Rho ^ — ^Pfi^'Jo 

[6] X^S: : -0-"e*$ft«S"Cfc5 N Cl] £7h« [2] IB 
iORho — HUmMo 

C7] R 1 ^ -n&fc u< ftmm&GH/* D7;H;vS, ^fettflt 

15 ©Rh o ^r-f—HmWMo 

C9] iSikJB!^ 3&H3)$g|«& tfcC>fo JiiJfiLW*^, USA, 
20 JPzjsf , WiflJWffeS^ SP^Mt^ FFISitt. WiHIS^ W*J*flE0Mbffi, 

WicJftlE^s ^m^^f«, ikW^^, tf, tons*, jtjktt^H, «fc 

& IBMEf. AIDS. S»*5«t^»^©*^c s -frgeJSU fiti|||« % 

JF±<Dmffiftl-C3bZ, Cl] ~ C6] ©V^ft^l^CfciBfjCDRh o*~r— ifpj. 
25 »J 0 

Cl 0] 5* (3) : 
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R 



\ 




X 



[^4>> r 1 - x - am— tt< lii/iot i ~ 4 So 

XttmiS-a-, ^fctesS : -O-, -N (R 3 ) — N (R 3 ) C (=0) 
-C (=0) N (R 3 ) -S (O) n - N — N (R 3 ) S (O) 2 -. 
5 -S (O) 2 N (R 3 ) ^fcfi-C ( = 0) -tg^Si, Sfettflt 

-N (R 4 ) -N (R 4 ) C (=0) -C (=0) N (R 4 ) 

-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) 

-C (=0) --C^frSKKiioT, 1 Scfcfctftit m— ^fctt^^oT«# 

= c (r 52 ) -x~mztiz>m-bv< fem.mm*&mu y 3 «^:-n (r 6 ) 

*81Btk©7WaM^ b < fi^B^I© p Tyv^y^Ss lit b < 

It©v'^P7;^^i, tftti b< tt&fl%0«^4ft3ltat:£ % fit)t< it 

R 3 *5<tt»?R 4 «IIl-*fc{«^o-c > tK^M^, l^t)L<tt*t^07;U 
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5 ©«&fn&3Rat£ % ffiHt) b < ttii^©7/V3 ^ v'tf/V/j^/VS, b < 

fRfitfe©3£#i££. «m^b< YZmm%k<D7iy/l>m. £fctei£ : -OR 8 , 
-N (R 9 ) R*\ -CON (R 9 ) R'\ - S O z N (R 9 ) R 1 ° > L< fc£ 
-S (O) m R 11 -t?*^tL5S^-r o 

10 R\ R 9 , *3«ttKR 10 «IH— *fcf*^^oT, tK*W-7-, f^fcL<li*f 
$|<DT/P3vt^ WMh b< ti&BJfeOS^ nT/l^/HE* W$k%> b< te&tft^ 

it©7v';n, ^fctt-Rm^ b< \s3m?$k<DT v —^Tjv^-jvm^m-tt^ % 

15 fcttR^R^svM-^LT, -nb^lS^SWJK^^-HBffc'&o-ca^ 
^^•ftll<D^7"cri^^^^-ev>T^ t i:V\ g$|& b< «&te#l<£>f&fQ 5 ~ 8 
©It7$/MSf 0 

R 1 1 tt, Wt&h b< li!fi©7;V^;vS < ftl&fc b < n T 

^^^3£ % b < f^itii©^^ ^ T/^y-yi-s, b < i-zmmmcom, 

R 6 ttTkafcH-^ g£&& b < ftift©7;v^;H, fit b < nMW^(0 is 
&tf>«S?B*3ltf*2k b< liit^07/l'3^^/i,#=/vS, HiL< 

-CON (R 9 ) R 1 °„ -S0 2 N (R 9 ) R 10 N fcb<fit-S (O) m R ll X~& 
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5 (3) X^:-NH-T*«$tL5itfe5i^ R 1 ^tR*^^ 5 7 « 

(4) X^ : -c (=0) -T^^tLSSTfe^^, R'&Tkmm^X&Zfc 

(5) X^ : -NHC ( = 0) -Tt^H^St^^f ^ R^T/MrA^ 

(6) xffl^TMvyStfcotiT^i/ySM : -o- N 

-N (R 4 ) - x -N (R 4 ) C (=0) -C (=0) N (R 4 ) 
-S (O) — N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) 

-c (=o) --x?^^tbS£icj;o-c»#m^bixTv>^v^^ Ri&Tkmm 

CI 1) 5£ (4) : 



R 1 R 




C 1 2 ] 3£ ( 5 ) : 
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[sfctK R 8l *3j:rJ«R 6 tt CIO] tiCM^t. 
X\ X\ X\ *=J;t>'X d «, ^Jh^jhafc&LT, [10] K*3tt5X£H3C 

5 R l< \ R lb , R lc *5J:tJ?R ld « N -^-mazfeL-C, tK^H^ 

{&U 5£:R la — X\ R lb — X\ R 1 c — X \ *3«J:t>*R 1 d — X'xmtStlZm 
(0^>ib3m^±^mm^mJW^tts:^^tafj:<, R l \ R'\ R*\ £f c 
^R^^g^ox^^^-e^^^^ Mt5X\ X\ X\ £fcteX d 
15 «^:-C (=0) -X*$t£tlZ>&X~tet!:\,\ ] -C'^frS. [10] lB«Wfc 

[13] R lb ^ b< te«^v^ nTA^/WX, 

[12] |Eft©'fk'&*t>U<r±-t0^ci K^y^fefctt^rttfeeDESSi: UTfF^ 
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[14] R 1 "^ f it L< tt*f ^©v'^ n 7;V^-;H, ft 

[1 5] X b ^. ^ : -O-, -N (R 3 ) - % — NH C (=0) 
10 -^tcit-c (=o) NH-T*$n536-CfcS % C13] 1E4fe<z>te£-4fcfcL 

Cl 6] X a ^ s : -O-, — N (R 3 ) - % — NH C (=0) 
-> £fcte-C (=0) NH-TS$^5S-Ci!}5, [14] IBfcGKfcS^tfc t> b 

15 [17] 5%: R lc —X\ &£TfR ld —X d X~m£foZ>m&&lC7k 

mm^--V&Z>, [13] IHifecD^^t b< f«^^D K^iy^^tt-etLb© 

[18] ^:R lc -X\ jo«tr>'R ld — X d -e*^tL5S^*(^7K 

20 mmt ^xwmztizm* 

[19] *:R lc -X\ *5cfcT>'R ld — X d -C^^n-5^^Jfc{C7k 
SfJS^-Cifei, [1 4] ©R©<ffe£4fefc b< fc^fDyu K^jy^Sfctt^rttfe© 

[2 0] ^:R lc -X\ *5£t>*R ld — X d ^S^^tK 
25 SfcDK^fcS, [1 6] «3<^b'&*&t>L<tt-t®:/n y ^fctt^ixfeO 

git brrFW^ns^o 

[2 1] 5£: R la *5j;l>'X 0 -e^$n5S^^ ^T^V^rft^Ofc 
<£-Cfc<5, [1 7] lEifc<Z>ffc^& L< li^©/n K^^fcfc-eftbcDEIig 
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(i) R la ^B^^L< ti.$m&07A'*A'&-T*h9* X»aMM5S£*-e&3x &fc 

(ii) X a ^ : -o- N -C (=0) N (R 3 ) -S (O) n - x 
-S (O) 2 N (R 3 ) £fctt-C (=0) -1?g$n5lT-&5 0 

5 [22] 5£ : R ln *5j;T>*X a -C«$tbSS^ N ^TOV^-ftb^Ot 

i LTfFW^n^^ : 

(i) R la ^g^%b< ^4ffifimOT/V=¥^-efc«9, x a #^Jj£^ £fc 

10 (ii) X a ^;_o- N -C (=0) N (R 3 ) - N -S (O) „- % 
-S (O) 2 N (R 3 ) - N £fcte-C (=0) -T?^$tt5»T*&S 0 

[2 3] X a T^^tb5S^ s S:-0-^§ji5Sffc5, 

15 C24] [i o] ~ C2 3) <D\,^-rtifa— m%d,m(D<ik-&m i bh< n 

[26] r h o if HLwsH±sr=rrs^'&*^ % [ i ] mm.(D 

20 5£ (1) •C*Sn«-fb'^*t> U< itt<D-7u K^y^Sfctt^-ixbCDBait Lt 
W^^tbSttL-e*)*, [2 5] 1B4K®&£^&&£iJ. 

[2 7] R h o ^t-fPlf Stt^f do] tm 

<d?£ (3) ■vm^^it^-m^\^<^<Dzfu K7 5/^^ytf«nboEMi u 
25 [2 8] Rho^ — -gm^tt^-r^^w, [2] tarn© 

tfig £ *l 5 *£t? & 3 N [25] fE^om^f^^Jo 

mi}*, umm2<DmM*mvtcyz?-7x*h& 0 iwiirtf/^y^ 



WO 02/100833 PCT/JP02/05609 

^AT^^^S^Pt>b<^^f0(D»5*lti:LT{i, it ( 1 ) <Dfc&m 

10 #ff£>tl3o 

(a) 210^1^.!: 1 te^SfJ^-efcS 5M.M 

/K 2, 3-i?tKD-lH — f><?V— /K 2, 3-i?tKn-lH- 

15 (b) im^mmm^-t 2m(Dmmw^x"h&5m.m 

(c) l^co^m^-i: l^^*t>U<i«^Jp:^-^ 1^0^m^--T?S5§ 5 

11 

20 ^^>St«^t/cAMji: tffi 1 , 3-^<y/f7^-;K 1, 3 i 

^X^-dr-^i/— 2, 3-^tFa-l, 3 — ^y^fT/^/K 2, 

( d ) i & l < temnm^-te 2 mtDmrnm^x-foz 5 

25 2, — <y^77^, 2, 3-^tKn-l-^/ft 



WO 02/100833 



13 



PCT/JP02/05609 




p tVK 2 -Zfv tVK :7*^vK 2 2 -^f;v/p 1 , 1 -i? 

^f;Hf;^ ^i/^vK -^^vK ^ ?vHfc ^©i^KS; fctt^ft 

10 vtimmw^m 8 fi^Tor^^/uas^V btt§ 0 

nfcVK v^ni/fvK ^^a-^^^-zK v^n^df-vvK n-^^^/Hfc if 
0 3~8M*^^nT^^/^^tf T^W^vK t'^o [2. 
2. 2] tTS^n [3. 3. 3] ?> 1 7%>tei?<D$m&?tr'tZ&& 

^df-fe^K 2 — n^^r-fe^/V, 3— i/^n-^df-fen ;l//fet*©3~8ll€i 
20 Zl^Sr 1 otf5 n 7;^^S^ilf btl, tfv^ n 

[2. 2. 2] ^-^b-2-^^, tfV^n [3. 3. 3] V^y ! ?-2-^ 

25 T©7y-;VS^pff>ix§ 0 2, 3-i?t Kp-1-^/77V-5 
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& i»^i~2iii»^iit l< i m&tt 5 ~ 6 * 

tl^ 09*. tf* 4-try^/K 2-^ 

JI/K 3 — f y^7y'I);K 2-t^t/y;K 3 — f y^=3r 2-7 

y/K 3-7U/K 3-t 5 DU/K 2-^r/y/K s-^yy^K 2-^yy 
8 -yy -jv^&m-f bttSo 

io ns 0 

T y — ^T/i^^i: LTli, MIST y — ■fcoTK^ftfcT/i'^vi^ 
fi&?PlgS#sat3£fc Lttt, 0U*.tfl -t°^y t?^K l-t°ny-?-;K ^<D^ 

56-8 mas©g, y j mvmmm* 1 » ussr^-t-s 6 

20 ~8M©S, Th7tKo-2H-lf7>-4 — f/K ff7tKP-2H- 
^t°^>-4 — T/K 1 -Wfh7t Kn-2H-ftt7>-4-^;K 
1 , 1 -^>7b7t Kb - 2y-fttf5>-4-' <JV2$<Dt& : -0- % 
-S-. -S (O) \ -S (O) 2 --r-^$n-5^Sr— Mt^5~8M<D 

gtfs^tfbtu ^^^y^^/K i-Tiftr->^ci [2. 2. i] ^z/^- 

25 /K 1-TiflfV^n [3. 2. 1 ] ^"^ ^(D»^^-t-6^^(f btl. 

S5SI3£^^»f b^xs. lH-^y^yK^H, 3 (2H) -^^-2 
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b< liiltOT^dr^H, fitfefc b< \%®kWM(0^i? xiT^^r;vm, 

T^/-T/^ -fS^T/^^-/^^,}: ^9fi^$i^-CV^-C^ iV^fp^fg^ £ 
fc^:-CON (R 9 ) R>\ - S 0 2 N (R 9 ) K l \ & b < « 
-S (O) nR^T-mZthZm; (R 9 > R 1 °n R !1 *5j;t>m«BufE<J;llICE5fe^ 
10 fen So 

ffij^fi^^y^/K h^^/K WA'jfcif <D^^Jp^#:6~ 1 0©7 
cr^yu^ ^J^.Hf 2 — fc 0 ^y v^^/l^— /K 3 — ^/U/fr y >vt£}£<r> 

20 a^T/K 2— tV-iVK 3— f;^;K -n^v^f/K ^yrnf;^, 5- 
25 i7>-^7^^— it/v-^ n7;V^ry*;V^;i'S, & feWcT y — A-TVi^ 

ct<, liii ire, mTUtf.^vf^'m*, v7;s, 3§r#ss£, r^-^ 
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AST 5 ^y'yA-^r^y^s^~ )VT fl»7;^;W;^-;l/7 5 

5 fi|i7;^;W;V7^-;l/I, $MCT }V*)\>?.)Vfc^)V^ l&fflCT As 

$r;V*,\yfc 1/7 % KK> b y te^T/l^V i/ V ;l/S, 7 ^ 5 KX, T y — ;V 
X, ^ro7U^vS, v^nT^3vvS, 9 s9 o7;v^-;vS, TVV^vg, 

R^^^T^^^/Vtff— l&MCT )\s*cjvm, %^M&. i/fuTsls 

20 7n^;H, 7^—/^, £«^»=T vvl'g, ft^tM^T 

y -^7>=3r;H©7 y — A^B^ffi&^i: UTfi, — 1®£ fetal!!— & b < «m 

AS, Mi7;^n^f^l, -hng, zKBfe^ ^fvyrnvS, 
L-CVNT^ ivMS^T-^^S. {gf&TArx^v^ ^^^U^-drv-S, i£^T 
25 A#/-f AoT^v^ 7^;S, ^ <£0T A=*r AT $ /S, v^ffl&TA^rAT 
^^07^7^1, ^>7n7;^;V75/S, iftAtf^v' 
AS, W7/V'=i^v'*;>#^^ s {£if&TA=SrA^;^ \mCT)V^jV^jVy 

-y-as, m^ta^a^a*— a^, {^^y^f^^ys, igtr^^f 
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jg^ i tt^ifM© 7;v^;mt^ii7;^;viffc sri £Scefc U * 
15 ©£ Stei&mT/is^-jumk U"C«, W^tf^^/K b!7K. y^n 

tVK -f /K s e c-^^VK t e r t —Zf s ?Ad$<0&M}fcf-&L 

imurn-m&m? fens, 

20 T/v^^v^yjy^— ;v£©— ^©3^^{cJhlBT/v=i^v 

a 7/W^^7^^l/Siij;, T/V=¥^S_b(Ciy^ p T/l^/VgtfS 1 3; fete 
25 *«[|BI--*fc»a*3fcor«ftL*:aE4r*!*i-a. 
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5fc (1) ^^tl^>it^m^^^Xs X#o£:-N (R 3 ) C (=0) 
-C (=0) N (R 3 ) -N (R 3 ) S (O) 2 -. 

-s (o) 2 n (r 3 ) -x*m£frz>&-efozm&bte, tEM^R 1 ^, GWizm 

VMS 9 , «5fiS;te:*£*L53iD <©fr# LTV >3 i £jt9H--5 0 

_hlS CI 3] ~ [16] © % ^^H©f&SeW©35MtCS3«-5Rh o tfPJ. 
Wr?m&#-tZ4b&y!>b LTfci, 011*. tf, iriHWO 9 8/0 64 3 3 
^^tlTV^frg^ (+) - (l-75/xf/V) - 

10 1- ^/U^/W^-T/V) v^n^i*-^ IMWO9 9/6 4 0 

1 l#^BiilM^£*L-C^5te-g-#U BR^MWOO 0/5 7 9 1 4#<^^{CM 

5* (1) ^$nS^^r±^ft^s5>fe^©^j^fe«:3|^^tHi:Sr 
(A) 5£ (1) }3ft5XM : -NH-T^$nSSTS.SI^(t #>Jx. 



20 (st^K R l0 ^J;^R lb «7k^^- N &tc}*m&hl>< tt«tt^7/i/^;H 




R 



1a 




1b 




WO 02/100833 



PCT/JP02/05609 



19 



fcttJqfTFteT, 5£ : R ln C (=0) R lb -e^$ix6^#3<t5t75^T5 /<ffc 

15 (b) s£ (i) i^ftsx^a : -coNn--em£3nz>&x*hz>ik&m-£, 



20 fc(i»TtT, 5*; : R'COOH^SftSte^tSJS^-frS^fcfcJ: (9 % 




R 1 -< 



p 



OH 




(3) 



WO 02/100833 PCT/JP02/05609 

20 

•So 

^^iJtLT«, • 09x_fif % v^>* 3rvv^;*7/V3j?v?-f 5 K (DCC) % *M 
y^ntvv*;^^- F (DIPC) % l -31^,1— - 3 - (3-^W5 
5 y^n fcVu) —fjAsifritj % V (ws c) % -<>-y' h y t^—ju- 1 — f /U- b 

v x (^w^/) • ^t7;^o y (bop) , 

i/7i^;Wt^ $=^i/7 ^ K (DPPA) N N, N-*/^=;^^^/- 
>V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ^^^J^/SV^ 
*K »^C"C, #i]*Lte\ N-t Kndf-i/j*^^* K (HOSu) % 1- 
10 tKp^y/MJ7y-;V (HOBt) , 3-t Kn^-4-t^y-3, 
4-i?fcKn-l, 2, 3— V V 7-yy (HOOBt) ft ifOSSflDjSpJSrin 

f7 t Ko77^ 1, 4— S?#-3r1^Wj^£fc£>aL-- 
7V^^?&^ >y^nny^y, ^nn*;^, 1, nnx^y^if©/N 
15 n ^^ihmty^^T^WM, V s p« f;v*;^7 5: F\ ^-A-Ti? h T ^ Kft if CD 

t 5 k^jsse, tf y vft if ©jeaH4»jat, ^ fi^n b oft-eim^^tf b 
ns 0 ttii, ^1^^. *SMtr*- h y 7K^by? y «? a n h y 

-7-^ i^^y^A, «Hfc*c*-^hP !?Aftif(D«^S % :feJ;7>*h y ^5vKT 
£• tf y ^^ftifo^-msas^if <bftZ> 0 t^n^Wkfti Ltefy a y 

(C) 5£ (1) ^^^{t^X^S: : -CH 2 NH-T**$tu5ST?feS^#) 
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10 



HN- 




(3) 



HN- 




R' 



(5£*K gtA, R\ *S&XfR 2 te1$mkmCM$i&m~to ) 

irfCfc^ sfc (1) tJl*5ltSX^ : -cH a NH--e*$^5J£T?fe5-fb^4fc 
(D) 5£ (1) (CioftSX^: -0-t^^tL5S 



HO- 




-R 2 



(4) 



R 1 OH 



\ 




O- 

G*tf\ 3IA X R I S8«fct/R*f*lWIBi:raC*!*Sr*i-. ) 

^ (4) -e^^tL5-fb^^> ^Jx.flTi/^^^^^fcit^h y y 

15 R'OH^&^Sfc^fe^K/fc&iJrS- * (D l^lt5X^ : 



- O - $ ti5 fe * ffc^ 
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(E) 5£ (1) l^!t5XM : -NHCO--et$^5Sffc5^^ 



^ (5) <oi\&m*. w*sm&m<DttET. ^mmm*. M^fttmm 

TfciT\ 3^R 1 NH-e*^tL5^%t^$^:Sr.i:^«J; 9, 5£ (1) fc*s»t 

m&MkVXi^ M*-f£* n^drV/^/V/i?^ 5: K (DCC) , 

10 y^°r3 tV^/V/J^^-r $ K (DIPC) „ l-^^v^-3- (3-^W5 
y tf/v-) — jjjvig^ 5 K (WS C) „ h U l — Ol— f 

(^W$y) *^xJn^^a . ^=3pih7/^ti y yftit (bop) , 
i?7s=^*^*=;^7$ K (DP PA) s N, N-^/l^^A-S^f $ ^y 1 — 
/l' (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ^(DlfN^lJ/^JH^ t> 
15 *K iJSI^Ct, fttx.^ N-tKn#«W>WU' (HOSu) % 1 
-tFn^i//MJ7y-/V (HOB t ) , 3-t Kn^ri/-4-^y- 
3, 4-^tKn-l, 2, (HOOBt) ftZcommi 

20 ^$8SKk ff7fc Kn77^ 1, 4-S?;^^Vfc^©jc— 7\rt^$g#| % v>y 




R 1 NH 
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(F) 5£ (1) IC&frSX^ : -N (R 3 ) --e^$tL5ST*feS-fk^^ 



5 




it (6) ^£*L5fc-g-«3& % ^J^.ttVN°^^r>^^^(D#^ET> ^te^S^, 

£9, 5£ (1) ^*5{tSX^ : -N (R 3 ) -^^^151X^5^^1 
10 i£irZ>Z.bfrX*%Z> 0 

^y^j^j^mmtvxi-i. Mz.it, tf^. ( h y -o- h — 

^v^A (I I) ^n7^f K, Wm^7i?VJ*t£k*(DmWi%:m\<^Zb7!)$X*% 
So Ltti, #!lxJ£, byv^-^, 1, 

5 K^W^So 

15 (g) ±Mzmm<Dmmk&Vdktj;z>3: (2) ^uM<k 

<9 Mit-f" 5 ^1 £ tfS T? # 5 i Itft #ij ;L > COMPREHENSIVE HETEROCYCLIC 

CHEMISTRY The Structure, Reactions, Synthesis and Uses of Heterocyclic 
Compounds Volume 5, A. R. Katritzky, C. W. Rees ^ 3f PERGAMON PRESS ; 
20 Heterocycles, 1995, 41(3), 487-496 ; J. Chem. Research, Synop, 1990, 
(11), 350-351 ; J. Chem. Research, Miniprint, 1990, (11), 2601-2615 ; 
Synth. Commun. , 1996, 26(13), 2443-2447 ; Synth. Commun. , 1999, 29(14), 
2435-2445# Z&mtfb1n&) „ 
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ttttLttt, m*.Y£* Helv. Chira. Acta, 1976, 59, 

2618-2620 ; J. Chem. Soc. , 1955, 2412-2418 ; J. Chem. Soc. , 1960, 2735- 

5 immfevmmk&mk-frtt (5) t^^n-s^ti^ ^it^t^ 

t5-i#"T?t5 (ttiLti^ #!?tfcf, J. Med. Chem., 2000, 43, 41- 
58 ; Helv. Chim. Acta, 1976, 59, 2618-2620& W^tf-'^S) „ 

mmmm(DWM4b&wkt£z>&: (6) x-mzhzfoG-vo^ tn^^^h 

irZZ (ittLtil «*.t*x Tetrahedron, 1994, 50(11), 3529- 

3536 ; irifiWO 2000-06320 7 ¥&mf btb&) 0 

20 "C^5 (flUfcfcf, Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts#^ N &2JK % John Wiley & Sons, Inc. (1991) l£fB4ft©3rfcfe) „ 
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20 iff>^o m^T^ym^i-^ih^-mxhti^ ^cdt^ /m^Tjv 

25 Jl'&\^£VW^ftXT^u*i'mbt£'otz.i^m, V ^m^xTJlsb &o7t<ffc 
^(DT )^;vm-m.^ m^MmW^m. 1 ~ 6 <£)TA^3->S^<fc ^ ) ^ 
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ttZoem (fitl«tl~6) 7^=!^^;^-;k * b*f* b*i/* 

10 tt % ^i'lk y^=*». $g^, T^^^gk 

15 <OT fr* V ±M&m& ; 7^-!>Al ; bV^^T^l^^ 

tr^yvift. x^/^7>yt, ^n^w$>t, n, 
N * -s^o y/^f i/>i?7 5^i ©£4p3&s^ bti5„ 

20 V\ 

*36»fb£4foH:, ifife^ismt Ltffiv^tfcfc BfcnfitjSfcWSBfeqftte 

s#t5:t^5, ttt>%mnm^btiz>i$tmm. m*.tmm. 9m. 
&jmaLKs m*.&. *?&£inzmft<Dtew. mmm. m&n. &im. 
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%t3 
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7 9 




8 0 




8 1 


Me N^^^ 
H 


8 2 


H 


8 3 


H X, 

^ U 


8 4 
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[2] Tmsz-vmznzit&m 




H 



[33 Tw&x-misftzfc&m 
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N 

5 H 



Me 




H 

[6] TOB5*T?*£ft5fl£&tt 
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[7] TfE^*£H5^#i 





io s^oRii, iia 

[9] 



2 ^7tf» 3 Km? t^-i*tifr<Dm*mi- 0 
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[1 0] 




[11] TIB^T^ $ tb 5 tt&m 




10 5£f«<£>Rtt\ ±15*1, *2^*:»4*3ti:tlrffcv>i'na»o*Sr3ft-t- 0 
[12] TSBS-C* $ H 5 -f fr8><|& 
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OMe 




[13] TlB^-e*£*l5fc^ 



OEt 




5 H 

[14] Tm^-cmztizik&m 



OPr 




[15] Tl^X^iStiZit^m 



Me 
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[16] TIE^-T?* £ ft 5 



SMe 




5 Sfctf'ORHu _b|B*l, ^2^fc}i*3^^fffeV>-fH^O^^*i- e 

[17] TSBst-c** $ n 5 



/Me 




10 [18] TfE5fc-C* $ ft 3 



WYc^-rft^cDS^-n 



Me 



o=s=o 




[19] T1E5£t-* $ ft 5 -f 
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NMe 2 




[20] rm^-cm 




[21] TlES:-e^ $ H 5 




10 5^fCDRfi N JbfB^l, ^2^fc«^3 {C^}tYcV^tb^(DS^-r o 
[22] TiBi^* £ ^ 3 
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[2 3] TnZi£X~m£*lZ>1k&M 




5 H 

[24] TIB^-C^ £tiZ \Y&m 



Me 




10 ^ORIt JLfB^l, ^2*fc«^3^^ttYcVN-rn^^^«i~ 0 
[25] TIS^T^ £ fb 5 te-a^ 
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[26] TfS^T** £ tl 5 ik^m 



o' R 



5 H 

[27] TIB^-e^ £thZ><{\i-€tM 



Me O' 




10 5£*<DR« N ±tE.mi, ^2^fcfi^3^WYcV^^^(DS^i- 0 
[2 8] TfE^T^^tbS-fb^ 
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[29] TIH^T^ ^tl5 




io [3i] rfls^-e^^n-S'fb^ 



Me O 




iS^GORte. ±SBgEl, *2^fc^3(C#}tYc^-fH^<D*?r*-r o 
[32] TIB5*t?« * ti 5 ft&m 
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[3 3] Tm&re&Zin&fc&m 



5 




[34] $ n 4 -f b-^#J 



O O' 



R 



H 9 N 




10 5£<f<DRte % ±|B*1, *2*fc«*3}C 
[35] Tti&T*& ZflZft&lfo 
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MeO 




[36] TIH^-eiS $ *l 5 



EtO 




PrO 




10 ^©Rtt, _hiE*i, m2^tc\-tm3izmiff^^Tti^(D^m^o 

[38] TIB^T"^ $tL5 
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[39] Tiesr**^ii5{M 



MeS 




5 [4 0] TIB^T^^tLS-fb^ 




[41] Tm^,x-m^ti^>{h^m 



10 



O P 




[42] TfBitT'^ £ tlZ>fc&m 
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[43] rm^x-m & n z 




H 

[44] T«B3*-e^c $ n 5 * fc-a-qa 




10 *^©R(t -blB^l, ^2^^tt^3^»fytv^n*>03£Sr^"fo 

[45] TiE^-e^ $ n <5 ^^4» 
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[46] TfS^T'^ £ *b 5 



Me 




[47] TIE^-T?^ £ ^ 5 ib&b 




10 5*+©Rtt % JblBftl, *S2*fctt*3R 

[48] Tia^;-e* $ n s 
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[49] tsb^-x?* ^ns i\&m 




5 s:^©Rij:, ±ib*i, m2&fcfem3izmift^^-rrifa<Dmzmir 0 
[so] T&ft-em z n s 




10 [5 1] Tta^T-*£;Jx5^#J 



Me 




[52] TiasS-e^ £ tt s >f k-a^ 
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Me 




Ms 

[53] Tm^m&tizik&m 




5 Me 

[54] Tis^r^^ns^-^ 




10 st^R^ ±15*1 N m2&tcfem3\zmft^^-rftfr(Dm%m-t 0 
[55] Tm#:x*mtsfrzfc&m 
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47 




Me 



2 ^±t±m 3 \^m-ftz.\,^-rtLfr<Dm*mi-r 0 



[5 6] TfE^-e^^tbS'f^ 




[5 7] 




10 ^^©Rll -hfB^l, ^2^^tt^3{^^YcV^-rtL^(DS^*-f 0 



[5 8] 
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[59] TB^Tf* £ fl 5 ib&M 



OMe 




5 ^©RWU JtfB*l, ^2^fcfi*3{Ci 
[6 0] Tm : &X*i££tlZ>4b'&® 



OMe 




10 [6 1] TTittX^ZtlZlb-itm 



OMe 




[62] TfB5£-e^ &ti& ik-sm 



\* A i V?. 
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OMe 




[6 3] TfB^-e^^tb-B-ffc^ 



OMe 




[64] rm^x-m $ n a 
OMe 

Ms 

[65] TfB5£-« $ thZik&W) 
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[6 6] Tm&i?m£ft?>4k<&® 
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5 [6 7] Tm&.-em&tiZ)^y>) 




10 



[6 8] rm^m^ti^t^ 



? F 3 Me 




[69] TfHst-e^ £ n z> 
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[70] TIE^;-e^ £ n z> ik&m 



H 

[0 0 0 1] 

[71] TfB5£-T*ig£ th&fc&m 

OMe Me 
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[73] Tm^mzfoz^yo 




[74] Tia^-e* \Y&m 




io [75] Tis^-e^^n-s^^i 




[76] Tte^x^ 
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2 3 \z.mf fcv^n*»©ssr*-t-. 



[7 7] 



CN 




[7 8] 



NC 




10 ^^^>Rtt, ±ib*i, m2-£ta-zm3\zmiftc.^-rtifa<Dm&m-t- 0 

15 #%0iJ 1 
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lH-^y^-;V-5-^-fy^ (3. OOg. 2 0. 1 mm o 1 ) 
<D%m (20ml) MtZlT7X (20ml) tftmWt (20ml) £ 

tin*., 1 0 0 < CT?3B#PflaD$ibfc o #clc, K/SiSSrSk+Uii^ *fWLfc@M 
SMiU »JBET^Tfti»i"5r. ilnj: «P 1H — Ofy—fr- 5-%jvtf>>m 
5 ( 2 . 8 8 g , 8 8%) £#fc Q 

1 H-NMR (DMSO-d 6 ) 6; 7. 5 8 ( 1 H, d, J = 8 . 6 
Hz), 7. 90 (1H, dd, J = 8. 6, 1. 4Hz) , 8. 23 (1 
H, s) , 8. 44 (1H, d, J = 0. 7Hz) , 12. 75 ( 1 H, 
brs), 13. 5 9 (1 H, b r s). 
10 2 

1 H — ( >?^sV— 5 —4 As* $ J —JW&jfc 

(a) *^vV 1H f A<- 5 -*yV*dp->W— h<7>£>j£ 

4-7^/-3-^f;Ky/i-f (2. 0 0g N 12. 1 
mmo 1 ) <DWm (8 0ml) »**f>te % lattlMt h V V J* (8 3 6 
15 mg, 59. lmmo 1) (D?k (2ml) mW&JMz., MM.KX 5 B#W^#L^l 0 

'$->>/mm^7-A"=3/i xmm) xmm-rzz. tizzy , ih-^> 

20 py—As- 5-#/V^3=- i/U— b (6 4 5mg, 3 0%) £#fc c 

1 H-NMR (DM SO- d 6 ) 6 ; 3. 86 (3H, s) , 7.61 
(1H, d, J = 8. 8Hz) , 7. 91 (1H, d, J = 8. 8Hz) , 
8. 25 (1H, s) , 8. 48 (1H, br s) , 13. 41 ( 1 H, 
b r s) . 

25 (b) i H-^f 5 ^ y -/V©^ 

t^JV 1H — A— 5-%jU7$3ri/U— b (8 2 5mg, 4. 68 
mmol) ©rf7tKn77> (2 0ml) 0°C^TtK^^ V =TVJ* 

TA-%— ??J± (5 8 Omg. 14. lmmo 1) <DT b 7 t Kn7?y (16 

mi) mm^ux., o°cfcxi&fm&wvit 0 micf ^7tKn77^ a 
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0ml) t7k (10ml) <DM&%>&M\?tftm^ SKfiLfco l^^^lttf 

t\ 1 H — i isfT^—jV- 5-sfJls*?y —JV ( 2 6 0 m g , 3 8%) <H#fc„ 
5 1 H — NMR (DMSO-d 6 ) 5; 4. 55 ( 1 H, d, J = 5. 5 

Hz ) , 5. 14 (1H, t, J = 5. 5Hz) , 7. 30 (1H, dd, 
J = l. 1, 8. 4Hz) , 7. 47 (1H, d, J = 8. 4Hz ) , 7. 
46 (1H, s) , 8. 01 (1H, s) , 12. 97 (1H, br s). 

5- (^n^-y^/u) -ih — r ;v • &m&L<D&& 

1H-- r>^/-;l'-5-Y/P^^y-;V (lOOmg, 0. 675 
mmo 1) ifflfct4 8 % JltokJjf zk*§i& (2. 0ml) fcjp*. % MUCT 
1 5R#iTO#L7c^^ 5 0°C^T5B#F^ife#b^: o R*ttSr«C» UXft 

£>*LfcS#:£r, »JETfc:T|S#&f 5 r t lei 9 5 - C/u^^vv) -ih — f 
l/P'S—A' • Al&ft ( 1 5 6 m g , 7 9%) fc 0 

1 H — NMR (DMSO-d 6 ) 6; 4. 86 ( 2 H, s), 7. 42 
(IH, dd, J=8. 6, 1. 7 Hz) , 7. 51 (IH, d, J = 8. 6 
Hz), 7. 84 (IH, s), 8. 07 (IH, d, J = l. 7Hz) . 

1 H— < ls?*S— ;V~ 5 — /KO-a-^ 
(a) 5 h^is— 1 H-^T^y— 

4-P< h^riy- 2-^^VT=y V (6. 69g, 48. 8mmol) OBftg 
(3 5 0ml) mmtpKLmnWrt- hV (3. 3 8 g N 49. Ommo 1 ) CO 

7k (8. imi) TKTk^f i?2 sTOT^^fttfSbio*., mmnxm 

( 1 . 3 0 g , 18%) £#fc 0 
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1 H — NMR (DMSO-d 6 ) 5; 3. 76 (3H, s), 6. 98 
(1H, dd, J = 8. 8, 1. 8Hz) , 7. 15 ( 1 H, d, J = l. 8 
Hz) , 7. 42 (1H, d, J = 8. 8Hz ) , 7. 93 ( 1 H, s) , 
12. 89 (1H, b r s). 
5 (b) 1H — < ^^y-ju- 5 W&J$. 

5-y h^ri/-lH--fy^/- ;\s (1. 2 4g N 8. 4 0mmol) ©ift 
(84ml) mm^fc, OtiCTH^^^itf^ f ^« (18. 
5 ml, 18. 5mmo 1) £r*P;t, ifittl 0B#F B ^#Ufc o 7K7X?& 

tpx«frjfcmz7k*BLi*\ mm^^xmrnvr^ ^mmttm^mmymi- vvv 

u/fc/i^/y^y — ,u=9 6/4«) t»5:iiaO, 1H — ( 
-/—jV- 5 -^r—jv ( 8 7 7 m g , 7 1%) £r#7t 0 

l H — NMR (DMSO-d 6 ) 5; 6. 88 (1H, dd, J = 8. 8, 
15 2. 2Hz) , 6. 96 ( 1 H, d, J = 2. 2Hz) , 7. 34 ( 1 H, 
d, J = 8. 8Hz ) , 7. 8 4 (1H, s) . 

5 -y'tJ^r- 1 -T t Kn- 2H-t?7V- 2--f^- 1 H--f ^y*— A> 

20 — f^/-;V (7 9 0mg, 4. 0 1 mm o 1 ) (Di&ik* 
(15ml) j8»c«f»te, ifi[CT3, 4-i?t Kn - 2H-t 7> (0. 
8 4mK 9. 2 1mmol) i p - f/wxy^;^ytt a y (202 
mg v 0. 8 0 4mmol) 6B#Pflil^Lfco frfcm&muMm 

-e^tt}) -efmriicj;^ 5-y - n^-i-fh7tKP-2H-if7y 

-2— f/V-lH-fV^/- yl- (1. 06g, 9 4%) 3r#fco 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 64- 1. 8 5 (3H, m) , 



WO 02/100833 PCT/JP02/05609 

57 

2. 06-2. 17 (2H, m) , 2. 4 8-2. 5 9 (1H, m) , 3. 
70-3. 78 (1H, m) , 3. 99-4. 03 (1H, m) , 5. 66 
(1H, dd, J=8. 9, 2. 9Hz) , 7. 46 (1H, dd, J = 9. 
0, 1. 7 Hz) , 7. 48-7. 52 (1H, m), 7. 8 7 (1H, d 
5 d, J = l. 7, 0. 9Hz) , 7. 96 ( 1 H, d, J = 0. 6Hz ) , 
7. 8 4 (1 H, s ) . 

mmmi 

N- (1 -l^ifA'- 4 *?—M -lH-^fy^/-/V-5-7^« 

10 (a) N- (1 -lH-^W-;l/-5- 

T $ ^ 

1 — <lsi?sU- 4 - tf^< y K V ( 7 . 1 1 g % 37. 6 mm ol) Ol, 2 - 
^op^V (125ml) mm'Pi^ Mtt5-75/^y^-^ (5. 
OOg. 3 7. 6mmol) s h V T* h^*>*aMtofc*3fr*- h y A ( 1 1 . 
15 5g, 52. 6 mm o 1 ) „ &gfe (2. 15ml, 37. 6 mm o 1 ) &M3t^ 

77-74— osm^/v/ * ? j —;i>= ioo/i xmm xmm-rz r t \z. «t 

20 0, N- (1 -^O-vvl— 4- t°^y v?— ;v) -lH-^y^/-;>-5-7 5 
> ( 8 . 5 6 g , 7 4%) &fttt 0 
: 174~176°C 

(b) N- (1 — <>^-4-fc p ^y ^~/U) -lH-^y^/b-5- 

25 N— (1 -^V-^-4- tf^y v 5 — -lH-/fy^-;V-5-7^ 
(3. 0 6 g, 10. Ommo 1) Or h^t Kn77> (3 1ml) IC, 
i£IITlN-tl/i-T^I (2 5ml) ^PXL N MICT3 0^Fb» 
L7c D ftlULtSMtllL, 9, N— (1 

<^vvU- 4 - fcV< y v?~/l^) - 1 ( >jT*S—A'- 5 -T $ > • 
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• ~ zkftHfe ( 2 . 8 6 g , 7 2%) &#fc 0 
: 257~259 e C 

5 mM@i2 

N- [1- (2-7x-;l/x^) -4-t°^ys^p) ] -1H — f y^^- 

Bb& : 2 8 5 ~ 2 8 7 °C 
3?«J 3 

10 n— (i — < y-fvi tvi^-4-t 0 ^y -ih — 5 

MM : 140~141°C 

N - ( 1 — <^-f /I— 4 - t^< y ^/U) - 1 H f z/jty—jv- 5 - T $ V 

15 'H-NMR (DMSO-d 6 ) 6 ; 1. 3 2 (2H, m) , 1. 9 8 (2H, 
m) , 3. 12 (2H, m) , 3. 5 2 (2H, m) , 4 . 3 2 ( 1 H, m) , 
5. 22 (1H, d, J = 8 . 3Hz), 6 . 7 2 ( 1 H, m) , 6.82(1 
H, dd, J = 8. 8, 2. OHz), 7. 26 (1H, J = 8. 8Hz) , 
7. 3 5-7. 4 5 (5H, m) , 7. 73 (1H, d, brs), 12. 
20 5 8 (1 H, b r s) . 

mnm 5 

n- { [4- (^w^) -1— r^^i ~iH-^>^y— 

MM : 1 4 3 ~ 1 4 4 °C 

25 mmm 6 

N- [ (2-^ h*ris- 1 — ry^-M **$-?V\ -1H — O^V— /I— 5-T 
K/5 : 183 — 185 °C 
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l- [ (ih — • (>jr % s— ;w-5 — (jisT^y) -2-t7K^ 

MM : 1 4 2~ 1 4 4°C 

N- (lH-^^Kwv-3-^^f;>) -lH-^f^^-5-7$y 
5 1 H — NMR (DMSO-d 6 ) 8 ; 4. 13 (2H, s) , 4. 5 6 (2H, 
s) , 6. 80-6. 86 (2H, m) , 6. 97-7. 02 (1H, m) , 
7. 08 (IH, d, J = 2 . 2Hz), 7. 12 (1H, d , J = 9. 0 
Hz), 7. 28 (1H, d, J = 8. 1Hz) , 7. 49 (1H, d, J = 
7. 7Hz), 7. 84(1 H, bra), 10. 7 2(1 H, s) , 12. 
10 5 3 (1H, b r s) . 

N- (4-=Jr7 y^f;l/) -lH-^^/-;l/-5-7$y 

: 244~246°C (5^?) 
Jfe&£$] 1 0 

15 N— (1, 2, 3, 4-ff7tKD-2-t7^U-;l/) -1H — f Is^V— 
/V— 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 3- 1. 5 6 (IH, m) , 2. 
1 2 ( 1 H, m) , 2. 62-2. 70 (1 H, m), 2.85-2.89 (2 
H, m) , 3. 08-3. 15(1 H, m), 3 . 6 4 (IH, m) , 5.29 
20 (IH, m) , 6. 75 ( 1 H, br s) , 6. 86 ( 1 H, dd, J = 9. 0, 

2. 2Hz), 7. 06-7. 10 (4H, m), 7. 27 (IH, d, J = 8. 
6Hz) , 7. 74 (IH, br s) , 12. 58 (IH, br s) . 

mmm 1 1 

n-^ u^^/u- 1 h— r ^yy—/]/- 5 -x $ > • — i^m^ 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 19 ( 3 H, m) , 1. 42 (2H, 
m) , 1. 6 0 (IH, m) , 1. 7 2 (2H, m) , 1. 9 0 (2H, m) , 

3. 36 (IH, br), 3. 62 (IH, br s), 7. 47 (IH, d, J 
= 8. 8Hz), 7. 68 (IH, d, J = 8. 8Hz), 7. 92 (IH, 
s), 8. 20 (IH, s), 11. 07 (IH, br s) , 13. 39 
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(1 H, b r s) . 
MMW 1 2 

h7t Kn-2H-t°7 4 — <>V— l H — < ^#V*— jV- 5-7^ 

5 m& : 242-245 °C (#fl?) 
lUSfll 1 3 

N— 7" f^t: Kn-2H-5 : -^-t: 0 7^-4-^^- lH-^y^/- /I— 5-T 

5 >• 

1 H — NM R (DMSO-d 6 ) 6 ; 1. 41-1. 54 ( 2 H, m) , 2. 

10 18-2. 2 3 (2H, m) , 2. 64-2. 75 (4H, m) , 3. 2 3-3. 
27 (1H, m) , 5. 22 (1H, d, J =8. 4Hz), 6. 66 (1H, 
s ) , 6. 80 (1H, d d , J = 8 . 8Hz), 7. 68 (1H, dd, J = 
2. 0, 8. 8 Hz) , 7. 25 (1H, d, J = 8. 8Hz) , 7. 73 
(1 H, s) , 12. 57(1 H, bra). 

15 MMM 1 4 

^gVV 3- -8 -T1? tTis? a [3. 

2. 1] t^^y-8-^^->l/-h 
MM. : 158~159t 

£%0n i 5 

20 n— (4-fc^y - 1 h— r y^/-^- 5 -r $ ^ • • — ?K 

(a) N- (4- t°^y i?—;U) -1H — fy^/-/l/-5-7$y©^ 
UMl (a) T^#fcN- (1 <>i?;U-4-\?'<y *J—M -1H — f >- 
yy—sV— 5-7^y (5. 3 8 g, 17. 6mmo 1) J ^ /V (200 

25 ml) (DlB&mZs gW.Tl/^=-Vl>> (5. 38g) , 10%Pd-C (1. 0 

8 g ) &*n*., 4B#raa»KUfc. ^«&-fe^-r hatiau a«t»«utftb 

y 5*=.aO _ i h-> f l^jA- JV~ 5-7^ (2. 29g, 60%) 
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Wi& : 2 1 2 - 2 1 4 °C 
(b) N- (4-bf-<U - 1 H->f 5 - 7$ y • Z*» 

n - ( 4 - tr-< y s?=./v> - 1 h — r i^^v—;^- 5-7^ ( 4 3 3 m g , 

5 2.0 0 mm o 1 ) ©^no (4ml) t * 5> J — /V (4ml) <Dl[%&¥§. 

m^ic m&\zx i N-mm/^—'r^m (5m 1 y mm^x 30^ 

eiats^ t^£>9. N — (4-t?-<y ^-7V) 

75^- ZlM^ • — 7jcftl#f (2. 8 6 g , 7 2%) £#fc„ 
10 Wi& : 263~265<C (#fi?) 

mmmi 6 

N- (l-Tir^-4-t:' , -<y -^-/v) -1H--Y yjfyf—A'— 5-7$ l/(D 

mmm 15 ( a ) -?#7t n - ( 4 - y s^io - 1 h — r y^v— a — 5 

15 -7$y (0. 301g, 1. 39mmol) 07f7tKD77> (5ml) 
^Sfl^ ISttf!Jxf;i/7 5y (o. 3 9ml, 2. 80mmol) SrJp 
£fc^fc N O'CKl-cat^r-fe^A' (0. 12g, 1. 5 3mmol) h ^ fc 

Kp77> (2ml) «9ftSrin^ ^?SfcT lB#P^#Ufc„ Hkfc^ l 

N-TkiMk-t-hy ^ATKiett^ic^^ sm^^-etfctiiLfco ^we^^-ft 

SiirS;: N- (1 -T-fe^-4-tf^y vwV) -1H-- fy^y 

— yv- 5-7^y (0. 2 1 6 g , 60%) £r#7t 0 
It£ : 19 3-19 5°C (#ft?) 
25 1 6 (Dftmcm CTKJteSr^V \ e^TlJl^f *Jt^ l 7 ~^»J l 8 

1 7 

N- (1 -7a t°^-n/V—4-t 0 ^y S?=/U) -lH-^y^;l/-5-75 
1/ 
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1 H — NMR (DMSO-d 6 ) 5 ; 0. 99 (3H, t, J=7. 5Hz) , 
1. 13-1. 31 (2H, m) , 1. 89-2. 02 (2H, m) , 2. 32 
(2H, q, J = 7. 5Hz) , 2. 8 6-2. 7 6 (1H, m) , 3. 11 
-3. 2 0 (1H, m) , 3. 40-3. 5 1 ( 1 H, m) , 3. 7 8-3. 8 
5 6 ( 1 H, m) , 4. 21-4. 29(1 H, m), 5. 21 (1H, d, J = 
7. 1Hz), 6. 72 (1H, br s), 6. 82 (1H, dd, J = 2. 

1, 8. 8 H z ) , 7. 26 (1H, d, J = 8 . 8 H z ) , 7. 75 ( 1 H, 
s) , 1 2. 5 9 (1 H, b r s ) . 

mmm 1 8 

10 N- [1- (^n^^^Vjfr/Wjf^AO - 4 - t"^ y t?:=7l/| -1H--T>^ 
As- 5-7$^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 0 9-1. 4 0 (7H, m) , 1. 
5 6-1. 7 5 (5H, m) , 1. 89-2. 04 (2 H, m), 2. 5 5- 

2. 6 3 (1H, m) , 2. 73-2. 83 (1 H, m), 3.13-3.22 
15 ( 1 H, m) , 3. 4 1 — 3. 52 (1H, m) , 3 . 8 7 - 3 . 9 4 ( 1 H, 

m), 4. 22-4. 29 (1H, m), 5. 21 (1H, d, J = 8 . 4 
Hz), 6. 72 (1H, d, J = 2. OHz), 6. 81 (1H, dd, J 
= 2. 0, 8. 9Hz), 7. 27 (1H, d, J = 9. OHz) , 7. 75 
(1H, s), 12. 59 (1H, br s). 

20 mmm 1 9 

N- [1- (is? a-^.drv'/V^ 5VV) — 4 - fcV< U *J~jV] -1H-- fy^7- 

Hl« 1 8 -C#fcN- [ 1 — (v-^ a^dr /i^^/i^) - 4 - t°^< J7 
;V] -lH-^y^7^-5-7^ (0. 30 lg, 0. 92mmol) © 
25 fh7tKn77> (2ml) 2«£f, Ot:fcT*Wbyf !>A7/V^!>A 
(0. 0 7 1 g N 1. 88 mm o 1 ) ©f b7tFP77^ (2ml) ^^fc^n 
XL, CC^TlBt^^LfCo ^^7jC7KmT^Pb, 7K (0. 0 7ml) , 
2N-7jc^-fti7^ h y VM.7k$gm (0. 14ml) N 7k (0. 2 lml) CDjIgT^n 
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- [ 1 - (->^ n^^V/Vp* ^vV) - 4 - ]) *J~jrV] - l 
5 (0. 121g, 7 3%) 

pft£ : 1 7 9 — 1 8 0°C 
Sfeftffll 2 0 

N- [1- (^^->U^/U*=/U) -4-t°^y> ? — ;V] -lH-fW-yV- 

10 15 ( a ) XWcN- (4 - tf^ U v>~yp) - 1 H — f >^y*— /P- 5 

-75^ (0. 3 0 0 g, 1. 39mmol) ©rF7tKD77^ (5ml) 
^Y^Kl. ^SIC-CMJxW^y (0. 3 9ml, 2. 80mmol) 
^fc#}31 x 0 , C|J:Ttt^^^>*-/l/ (0. 175g, 1. 53mmol) 
<D7- f7tKo77V (2ml) ^^P^ N iStt l^Mi#Lfc 0 

Jl^r^^TkT-Sfe^L-C^^. ^A-elfeJftU*:, m&fcW&M 

/p=3 0/l«) «t5rtia^ N- [1- (^^vio^v* 
-jV) -4-fc^y v^/V] -lH-^W-;l/-5-7$y (0. 0 8 8 g, 
20 2 2 %) &#fc 0 

: 2 1 9 — 2 2 0°C 

mmm 2 0 <ojjmzmvxm&&fT taw sxTi^-rmmm 2 1 ~n»j 2 2 
mnm 2 1 

25 N- [1— {3U=5-)\s7.)Vfo=-?V) -4- tr^y v^yV] - 1 H— -f is?)/— jv— 
S4,& : 182 — 183 °C 

2 2 
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-5-757 

Bbft : 132~136t 

MMM 2 3 

N 3 -^^^- N 1 - ( 1 H = — i y — As— 5 — -N 8 -*?vV-/3 — 

(a) 3-^nn-N- (1H — i if' — As— 5 As) 

5-75 — As (2. Og, 15. Ommo 1) ©f b7t Fn7 7 

7 (50ml) ^^flC itfitTMjxf;^^^ (l. 6 m 1 % 30. 0 
10 mmol) ^Dx./cilu, O'Cf-T^'fb 3 —9 n pt°p tt—As ( 1 . 43ml, 
15. Ommo 1) ^XtlX-, ^{-T 3 0 #fIiM$ Lfc D S^^flE® 

->fA0 ^^77 51* (1. 4 9g, 4 4%) £r#;/t 0 
15 Sfc^C : 158~160t 

(b) N 3 -^<^i^/\y~N J - (lH-'f ls*?^f' — A — 5 f 7V) - N 3 - * f- 

A>-$ -77 = 775 K©M 

3-^C3a-N- (1H — f7^y-/t — 5 — f/V) 7°n/N°77 5 K (1. 1 
Og, 4. 92mmol) SrSfflJCTN — ^vKT5 7 (6 . 3 ml, 
20 4 9. 2mmol) \Z.1&7L, 8 0°C}CTlB#W^#Lfc o ^fc, ^J&^S: O^K 

A^a-7f^77^- O nn*^V^ — 7V= 2 0/1 Tf^Hi) T?|frj&-f 
SCilJIJ:!?, N 3 -^<7e7/>-N 1 - ( 1 H— -f ls&^/—As— 5 — fylO -N 3 
-^f;W3-77 = 775 K (1. 30g, 86%) Sr#fc 0 



25 £fcj& : 140~141 C C 
»J 2 4 

N 3 — <7^-N 1 - (lH-^7^;V-5 f/V) -^-77 = 775 

3-^nn-N- (1H — f l/?*S~- As— 5 --f /V) ^b/<775 K (1. 7 
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Og, 7. 6 0mmol) <DN, N-^fMM75 K (2ml) »|C, 
N-^y-^T^y (4. 0 ml, 36. 5 mm o 1 ) 80°CKlTlH# 
mmWlstCo Hk\^ KJS$£&0 o CJc^:fePU ^1h>-£;bn;tT«£-#7c: 0 flfffi 

5 2 o/ix*mm) x-mm-tz^t^kv , n 3 — t^-N 1 - a 

f ls?V*— ;V-5-^(Vv) - j3 -77^^75 K (1. OOg, 4 5%) £ 

1 H — NMR (DMSO-d 6 ) 8 ; 3. 95 (3H, s) , 6. 56 ( 1 H, 
d, J = 16Hz) , 7. 39 (1H, d, J = 8. 8 Hz) , 7. 57 (1 
10 H, d, J = 1 6 H z ) , 8. 00 (1H, dd, J = 2 . 0, 8. 8 H z ) , 
8. 23 (1H, d, J = 2. 0Hz), 12. 42 (1H, br s). 

4(Djjm<imZX&.J&$:ft?j:\,\ j^T^-fHifctfiJ 2 5~|H;&fr0i)2 6 

m-mm 2 5 

15 N 1 - (lH-^y^/- /\s-5-^;]s) — N 3 , N 3 - ^/V- 0 -77 = V 
75 K 

HL& : 152 — 153 °C 

^Jfe^il 2 6 

N- (1H — fy^/- ;V-5 — fAO -3- (l-t°^y^^) ^tty^^T 
20 5 K 

: 1 7 8~1 7 9°C 

mmm 2 7 

N- (1H — O-^y"— /is- 5 — (/V) -4-*<?/l"Oi?^T* K©M 
5-75y-^>yy- /V (l. OOg, 7. 5 1mmol) ©N, N->^^- 
25 MM75F(15ml)i«^ 4-^;^ii (9 6 0mg, 8. 2 
6mmo 1) N l-3i^-yl— 3- (3' -^f;W7 5 / 7°p tf^) ^/I'tfi^f 
5K--l®i (1. 7 2g, 9. Olmmol) , t Kn^^/h^y 
—A> ( 1 . 1 2 g , 8 . 2 6 mm o 1 ) «fc-tf b ]) ^AsT 5 > ( 1 . 7ml, 
1 2. Ommo 1) l£r2)Dx_ N ^^TiM^Lfco 0°CiC^£|] 
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5 rfciai), N- (lH-4>y^—/ls-S-4M -4-/f;Ky^yT5 
K (1. 2 4 g, 7 1%) £#fc Q 
M/fe : 2 1 5~2 1 6°C 

mn&\2 7<D^m-mr,x£Ljfc%:?Tt£\,\ s^T\^-tmmm2 s~«M3 o 

10 2 8 

N- (lH-^V^/-/V-5 — -fA-) -3-^ fdf^o^yr^ K 
m& : 1 7 3~ 1 7 4°C 
H!fe0»J 2 9 

4, 4, 4-Ml7/Ptn-N- ( 1 H — i l/jfl/—/l>— 5 — zf& 1/7 5 
15 K 

fffcjft : 2 4 3 ~ 2 4 4°C 
H«J 3 0 

3- Hy^^^v') — N— (1H — f ;V-5-s()V) 5 

K 

20 jgfcj& : 167~169°C 
3 1 

N 1 -- <VvvV-N 3 - (lH-^y^/^-5-^;V) — N 1 — ^~JV~ 1 , 

N 3 ^v^-N 1 - (lH->f^/^-5 — f/U) -N 8 -.?t?vl— 0 

25 -77->-75 K (2 00mg, 0. 97 3 mm o 1 ) (D^r h5k Ka77V 
(3 0ml) 0X:\CX7km<t]) ^-t7AT^5:— !7i>. (107mg N 2. 

6 0mmo 1) ^JDx., lBfrlHmKfcUfc 0 »S»«r OtJlH^U 

7tKD77> (10ml) iTk (10ml) ©M^*ifci^ ililiLfco 
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A/V*/ — 7^=2 0/l«) T^S^i-^^i^J:^, N 1 — ^Vt^/l — 
N 3 — (1 H-^r^^i/— yv- 5 -4 /Is) -N 1 -^ =3^- 1 , S-^n/^-^ 
5 7^ (I38mg, 72%) £r#fc 0 
18^ : 112-11 4°C 

^»J3 l<D;frfe{;i^CT5tJ&£^&V\ ^T^~r»0iJ3 2(D{b^tl^ 

H»J 3 2 

10 N 1 -- <>^-N 3 - (1H-- -1, S-^n^^- 

1 H — NMR (DMSO-d 6 ) 8; 1. 88 (2H, dq, J = 6. 5, 6. 
5Hz), 2. 82 (2H, t, J=6. 5Hz), 3. 24 (2H, t, J 
= 6. 5 Hz) , 3. 82 (2H, s) , 6. 7 7-6. 8 5 (2H, m) , 7. 
15 23-7. 35 ( 7 H, m) , 7. 88 (1H, br s). 

mmm 3 3 

3-fcKa^-N- (1 H — O^V— 5—010 /n^yj? FO^i 
3- (^^vVl^^S/) -N- (lH-^^^-5-^;V) yn^yj 
* H (5 0 Omg, 1. 69 mm o 1 ) (D^-^J (1 0 0ml) W&Xc. 1 
20 N-Jjfflfc (4ml) , 10%Pd-C (70mg) *1$\tL^ %%^.%mcXW^M. 

Tn^^ofco »»t^ «^sub, mM*mj£^mvx'&tbtitz.mm%:, 

7tO^^»b, SiITt«t5Ci:tJ; 9. 3-tKn^-N- (1H 
<^#-/— <M ZfvLs^T^Y (2 0 1mg, 5 8%) £r#fc 0 
25 1 H — NMR (DMSO-d 6 ) 8 ; 2. 47 (2H, t, J=6. 4Hz) , 
3. 7 1 (2H, t, J = 6. 4Hz), 7. 42 (1H, dd, J = l. 7, 
8. 8Hz) , 7. 46 (1H, d, J = 8. 8 Hz) , 8. 00 (1H, 
s), 8. 14 (1H, s) , 9. 94 (1H, br s) . 

mmm 3 4 
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4- ( i h--t 5 — fjur^y) -4-^y7^y@f©M 

5-7 5/ ^^/-;V (1. Og, 7. 5 Immo 1) <£>Ti=rb^ (6 0 
ml) »!f£, # /Vtit (8 2 7mg, 8. 2 6mmo 1) ^Ox., 

4B#|HraBfcUfc. *JfajL*:Bf*:«:»&U «ffiTlJlT*afti- 5 £ £ K ± 5 , 4- 
5 (lH--{^y^-5-'{;V7 5y) (1. 79g, 

10 0 %) <Sr#fc 0 
Jgfcjft : 2 1 8 ~ 2 2 0°C 
mMM 3 5 

10 5 K©M 

(a) (1H — T fVP) 7th7$ K©^- 

5- 7$y^^-;v (5. Og, 3 7. 5mmo 1 ) <DT V*7 t Ko77 
^ (1 0 Oml) #?fctf»K: % mmz.Xmb?wT±?-Jl' (3. 14ml, 39. 

15 4mmo 1) Sr^Dx.fc^K:, OWcthyx^T^y (5. 76ml, 41. 
3mmo 1 ) (DT Kp77> (30ml) 0 o C^r 3 O^M 

5feUT#^;ft,7cM£. ^ ^ 7 — ^fcfflBB £ ^T^# Ufc^ Mil L7c 0 ffltf&U 
20 fcBft©fh7tKP77> (2 5ml) ^^/-/l/ (25ml) £<B 

0°C^-C 2N-7kmtV "f-V&Tk&m (9. 3ml) ^JPx., MfcT 

*-t-S^tlJU;>5 % 2-7PD-N- (lH-^f ^/-/V-5-^;V) Tir h 
25 75 K (1. 9 0 g . 46%) &#fc„ 

1 H — NMR (DMSO-d 6 ) 8 ; 4. 25 (2H, s) , 7. 41 ( 1 H, 
d, J = 9. 0Hz) , 7. 48 (1H, d, J = 9. OHz) , 8. 03 
(1H, s) , 8. 11 (1H, s) , 10. 29 (1H, s), 13. 0 
1 ( 1 H, b r s ) . 
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(b) N 2 -^Vv?A—N l - (lH-^y^^;V-5->f;V) -N 2 -^^- 

— f/V) TirhTSK (3 0 0 
m g , 1 . 4 3 mm o 1 ) SrMJCTN -^^^Vt< $ ^ (1ml) tc*n 

5 8 0t;^-C3 0^FWUfc o ^t[Mx^v^o^xlS^-f 

a/^/-a=5 0/l-C^tH) t-tltsr iricj;^ N 2 — <is*J>v- 
N 1 — (lH-'fW-;V-5-/f;V) — N 2 — *f-As# ]) */l/T % K (16 
3 m g , 3 9%) £#fc 0 
10 14^ : 1 5 9~ 1 6 0°C 

mmm 3 6 

15 Jfit^ : 2 5 6 ~ 2 5 8°C 
3 7 

N- (lH-fy^/-;V-5 — f/V) -2- ( 1 - t°^< !) ^-yv) 7i? h 7 5; 
K 

It& : 1 8 9 — 1 9 0°C 
20 MMM 3 8 

4- c-o^/v (^^/v) r$/3 -N- ( i h — < i^^v—jv— 5 — f/>) ^ 

(a) 4-^no-N- (1H — f ;V— 5 — fyV) 7*^^7 5 K©^ 

25 5-7? SJ^ffyf— )\> (1 . OOg, 7. 51mmol) Orf7tKn7 
7 > ( 1 0 m 1 ) SME*^ mmZ-X V V x^yi/j 5 > ( 2 . lml, 15 
mmo 1 ) &J}Uz.tcWZ., 0°Cl^X^t 4 ~ ? xn ;\, (1. l 6 g , 8. 

26mmol) Of f?tKn7?y (5ml) (TC^T 1 H#Rg^ 
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■^jKSr«jE®* lt# b*i±mm£. ^ j —>\>\z.wm &&xmw vtc.m-m.rn 

Lfc„ WfrVitmft&mE.T\Z.XtiM£ltZ>Z.k\££V)^ 4-^dd-n- (l 
H — — (JV) ^y/U* (5 7 2mg, 32%) £#fc 0 
5 MM. : 1 6 0 ~ 1 6 1 °C 

(b) 4- [-O-^- — N— 

— ( jV) ~7~ 9 l/T ^ K (3 0 0 
mg, 1. 26mmol) ^IfittN-^y^^ ^VPT $ > (1ml) fc#Q 

ci ^ y -/p= 40/1 xmm) xmm-tz r * it * »> % a - i^^j 

A* 7^7] -N- (1 H-^^^y— yl— 5 — fjV) ^^>7^ p 

( 1 3 4 m g , 3 3%) 
15 ffifc^C : 115 — 117 °C 
HJfcM 3 9 

(a) 2, 2, 2-h!J7;Utn-N- (1H f jV- 5 -JM T 

± h T $ K©M 

20 5-7?y^yyy*-;l/ (5. 00g % 37. 6 mm o 1 ) <D fc° V ( 1 8 

8ml) ^Wl^ 0X:^XM7^ hV 7;Vtn^t (l 3. 3mK 94. 2 
mmol) »TU 0°C|CT1. 5 R#F*M^-C^Mk:T 2 . 5B#Ffl^#brt 0 

4HJi & i Nmm. m\<^xm : m'ki&7kxffifr tx^b, f&TkMT ^ y $ a 

25 ^LfCo ^^^JE@^br, 2, 2, 2-f!)7/i'tn-N- (lH-fy^ 
A>- 5 -^T/V) Tir hT5 K (8. 3 7 g , 9 7%) £r#fc 0 
1&& : 2 4 9~2 5 0°C 

(b) 2, 2, 2- by ^ 7 v^-a-N- (lH-^f V^;V-5-^;V) - 
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2, 2, 2-MJ7;^n-N- (1H-- fW- /V- 5 — f/U) Tir hT 
5 K (6 8 8mg, 3. 0 Ommo 1 ) ON, N-^fMM7$ K (4 
m 1 ) ifillt^ y (4 1 5mg, 3. 0 Ommo 1)^3 

Vitt^JV (0. 20ml, 3. 2 1mmo 1) £r£P;L, ^KX^mWVtc a 
5 HJ»£zfc4^SE#\ ^^^-ettttlbfco ^S^fq^itzKT^^ 

T^tU) xmMir^^tiZX^, 2, 2, (1H- <V 
^V— /V- 5 — f /V) -N-^ ^yVTir 5 K (4 6 6 mg, 6 4%) £r#7c c 
10 JSkM : 1 7 2~1 7 4°C i 
(c) N-^f/l^-lH — r^/-^-5-7 5yO^ 
2, 2, 2- f y ^/V^-a-N- (1H — f y^/-;U- 5 ->f ;k) -N — ^ 
<9vVT-fc h75F (3. 80g, 15. 6 mm o 1 ) (D*? S (95ml) 
t?K (16ml) ©M^ttl^ iKT»!J^A (8. 6 4g, 62. 
15 5mmol) &tiaS_, 1. 5B#ra«Lfc 0 Jfefc:, S^^ll UT^btLfcgS 

4§7K mfrr 9 s?J» "CSfcflfe U fc 0 UT „ N - * ^)V- 1 H — f 

5-T5 V (2. 3 0g, 10 0%) £#fc 0 
ift£ : 1 4 4 ~ 1 4 6 °C 
20 (a) ©^fe^JpUTKJESSrtT55:v\ ^TC^i~IIW!l4 0<Dik&m 

7^y»tfflWc 0 

*»]4 0 

N- (l-^/V-4-^!J^) -N-^f/V-lH-/f^-;V- 
25 5 - 7$y 

Bfe/rIC : 1 5 2 — 1 5 4°C 

»ji5 (a) (D^mcmcxR!t^n^\ &Tiz7F-tmmm4 
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mmm 4 1 

N-^5vW-N- (4- t°-^y -lH-/fy^;V-5-7^y 
: 1 7 5~1 7 7°C 

mmm 4 2 

5 5- (4-fc^LJ S^Atf-^S/) - 1 H— < >-^v^— yV©^ 

( a ) t e r t -zf^-A> 4 - ( 1 H — f 5 -^^V^-^i/) - l - 

lH-^y^/-/V-5-t-;V (13 4mg, 0. 9 9 9mmol) Orb' 
7fc KP77> (4ml) mmm^fc, m^Xt e r t-^/V 4-t Kcr 
10 =¥v/-l-t 0 -;y ^V^/^^v'^-h (201mg, 0. 9 9 9mmol) t 
MJ7x^;t^7^> (2 6 2mg, 0. 9 9 9mmol) ^tfcfC, 0 
ttt7/^i;yV*Vi^xf;i, (o. 4 6ml, 1. 0 1 mm o 1 ) %in^ N 
0^3 0^ ^V^T^fZlT4^Ji#b7£ 0 &*£ s S^CD^g^/E 

15 m^^/V= 7/3 ^ £ Kl £ «9 , tert -Zf^JV 4 - ( 1 

H— ' f yy/- A'— 5 — (Vl^^r^) - 1 — v ? ^^/V7j?^v'l^— h (7 7 

m g , 2 4%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 42 (9H, s) , 1. 47-1. 
5 7 (2H, m) , 1. 8 9 (2H, m) , 3 . 1 6 - 3 . 2 4 ( 2 H, m) , 
20 3. 6 3-3. 7 0 (2H, m) , 4 . 4 9 ( 1 H, m) , 7 . 0 1 ( 1 H, 

d d , J = 9 . 0, 2. 2 H z ) , 7. 26 (1H, d, J = 2 . 2Hz), 
7. 42 (1H, d, J = 9. 0Hz) , 7. 9 1 ( 1 H, s) , 12. 89 
(1 H, b r s) . 

(b) 5- (4-tr^ys^=/ud"^» -iH--r^y-;w^ 

25 tert— 4- — < flsitr*?i/) - 1 - fc°^ 
y^/^^-^Iz-b (7 0mg, 0. 2 2 1mmol) (Digits ^Uls (5 
ml) itt, ^Stthy7;^PSfe (0. 2 0ml, 2. 60mmol) 
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LT. 5- (4-t°^]J v^vU^v') -1H- O&l/sV (25mg N 52 
%) £#fc 0 

*H NMR (DMSO-d 6 ) 8; 1. 49-1. 59 ( 2 H, m) , 1. 
5 8 9-1. 9 8 (2H, m) , 2. 65 — 2. 74 (2H, m) , 2. 99-3. 
0 5 (2H, m) , 4. 3 7-4. 42 (1H, m) , 7. 00 (1H, dd, 
J = 9 . 0, 2. 4Hz), 7. 23 (1H, d, J = 2. 2Hz) , 7.4 
2 (1H, d, J = 9. 0Hz) , 7. 91 (1H, s) , 12. 90 ( 1 H, 
b r s ) . 

10 ^»!)4 2 (a) <D^£^2jlCTSJ&£tT&V\ ^Tfc*i-«#il 4 3 
0!l 4 4 (Di^m^f^, Vfc 0 
MMM 4 3 

5- { [1- M^l^/V/j^/V) i^—A-] fy 

15 1 H — NMR (DMSO-d 6 ) 5; 1. 76 (2H, m) , 1. 98 (2H, 
m) , 2. 8 8 (3H, s) , 3. 1 1 (2H, m) , 3. 3 9 (2H, m) , 
4. 50 (1H, m), 7. 05 (1H, dd, J = 2 . 2, 8. 8Hz), 7. 
27 (1H, d, J = 2 . 2Hz), 7. 42 (1H, d, J = 8 . 8Hz), 
12. 91 (1H, br s). 

20 mMM4 4 

5- (rb7t Ko-2H-t7^-4 — -1H — <1/<¥V—;V 
Kfcj& : 151~152 C C 
HJ&^J 4 5 

5- [ (4-^^-^- 1 -^-^7^-/1/) ^7/1^4?^-/^] -1H — fy^/- 
25 CQ-£-J$ 

(4 00mg, 2. 4 7 mm o 1 ) CON, 

N-^fWAT^ K (8ml) ! ^vv^fcV^^ (4 3 

5mg, 2. 4 7mmol), 1 -m^vl— 3 _ (3' -^f/V7$ / /7°Dt'' 
/V) =• K • — mmm. ( 5 6 5 m g , 2 . 9 6 mm o 1 ) s tKn^> 
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^/hyr/-^ (3 6 7mg, 2. 7 2mmo 1) fc<fct>*MJxf^75y 
(0. 5 6 ml, 3. 9 5mmo 1) £3jP;t, ^M^T^»#Lfc 0 

— (^na*;VA/^^/- /V= 2 O/lTitfctj) Tr^-T^ r £ J; 15 N 5- 
[ (4— <>-vVP- 1 -t^^v^V) #/t^-/l/] -1H — O^V— ;V (6 

2 4 m g , 7 9%) ^#fc 0 

10 1 H — NMR (DMSO-d 6 ) 5; 2. 38 (4H, br), 3. 50 
(6H, br), 7. 20 — 7. 35 ( 5 H, m) , 7. 05 (1H, dd, J 
= 2. 2, 8. 8Hz), 7. 34 (1H, dd, J = l. 5, 8. 4Hz), 
7. 56 (1H, d, J = 8. 4Hz), 7. 81 (1H, br s), 8. 1 

3 (1H, br s) , 13. 23 (1H, br s) . 

15 mmm 15 ( a ) (oxm-m cxK!t^n^\ ^Ti^-i-mmm 4 6 <d\y& 

m^l&^tz-o fc^U »J4 5-C#btbfc5- [ (4 1 - t"-< 

9>?-^) - ih- f iy^y—^mm^m^^ 0 

mMM4 6 

5 - ( 1 - *?—A'2lA'i$=.jV) - 1 H — T Is^S—tV 

20 : 190—191 °C 

MM 3 l©*tSfeicJpDTR^Srff*v\ &.T\zwr?MJteto 4 7 tfXb^Sr-^ 

Lfc 0 /cfc L, JSJfcM 4 5 -C# bih/fc 5 - [ ( 4 l - M a -<yiy=- 

M #/vtfr~/Kl - lH-> C vyy— ^SrJ^^fflv^o 

««3J4 7 

25 5 - [ (4 -'O'v^V- 1 - fc°^7 ^— /V) ^ - 1 H — 4 >?*y*—/l> 

: 1 4 7 ~ 1 4 9 °C 
HJfetffl 4 8 

l— <^vvi—N- (i h — f v^V— /1—5 — (M -4-t°^y^>^^ 
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l-^;V-4-tVi)^ ; ^>|| (4. 8 5g, 2 2. 1 mm o 1 ) 
\z.m\^-ir=-jv (io. 5ml) £*P;t N 2B#ra2RfELfc„ 

TtbtLfcaMlb^fvy (6 5ml) JSlftfc, OtHTS-T^-f^ 
y' — j\y ( 4 . 4i g , 3 3. 2 mm o 1 ) „ h ]) xf-;l/7 5 ^ ( 1 . 8ml) % 
5 t°yi?y (3 0ml) j3i tftt&ftO 4 - ^V^T 5 7 t° y S^SrJllfcfcfcK:, 

mmzx 3 ^ffi*^Lfc 0 Rjss^sr 1 n-t^i^- h y ^a*^^^ 

^F7 f 77>f- a n 2js/UA/p{ ^ J — ^= 2 0 / 1 -?$gfctj) T'tStSii 
10 iCfctK 1— "^S^V-N — (1H— /U-5-^CM -4 — tf-^ys? 
y*^tS K (2. 2g, 3 0%) £r#fc Q 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 8-1. 80 (4H, m) , 1. 
94 (2H, br) , 2. 31 (1H, br) , 2. 86 ( 2 H, br) , 3. 
45 (2H, s), 7. 24-7. 27 (5H, m), 7. 39 ( 1 H, d, J 
15 =9. 2 H z ) , 7. 4 4 ( 1 H, d, J = 9 . 2Hz), 7. 97 (1H, 
s) , 8. 12 (1H, s) , 9. 9 2 (1 H, s) , 12. 93(1 H, 
b r s ) . 

»ji5 (a) (Dj?mz.mKTRj&&n%y<\ un^-rmmm 49 (Dit^- 

V0*&j£Vtz.o fc£U mMM4 8 X^hHfc 1 — O&As- N- ( 1 H — { is 

20 /b- 5 — - 4 - tr-^y v^^wi^iJ-s: Y*mm^m^^tc 0 

mMM4 9 

N- (1H — fy^/~ 7^-5 — f7V) -4-tVy^;^>t^ J? 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 0-1. 7 5 (4H, m) , 2. 
30-2. 55 (3H, m) , 2. 97 (2H, d, J = 12. 3Hz), 7. 
25 40 (1H, dd, J = l. 7, 8. 8 Hz) , 7. 44 (1H, d, J = 8. 
8Hz) , 7. 98 (1H, s) , 8. 12 (1H, s) , 9. 78 (1H, 
s) , 12. 9 4 (1H, b r s) . 

MMWl 5 o 

N- (1 H--T>-^V— 7V- 5 — < JV) -1- (^ ^vU^A'/Jn— ,V) — 4 — t°-< 
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1 - ^Tl^/M^^O - 4 - fc°^ V itlsiJ A>i£lstk ( 5 0 0 m g , 2 . 4 
lmmol) (Omt^^U> (7ml) *gEifclz\ ftfcS&S^N, N 

KiZSftWy^ (0. 3 6 7 g- 2. 8 9 mm o 1 ) <£*&<fb;>< 1/ 
5 V (3ml) mWi&tox.. tiSl^C 3 Bf m^BW Ufc 0 SJ&^MjE^fc LT# 
ytB^O^b^^l/^ (5ml) jM2r N 0°C^T y-O-y^/— ^ (3 

2 2m g> 2. 4 2mmo 1) l3±tj:M)xf;i/7^ (o. 67ml, 4. 8 
mmo 1) (Dmtt^Uls (1 0ml) mmzMttm^ IfilCtWL 

i^tcm^mmv. mwiiVfcm& : £mmTizx&M£it&z.kfcj:'o s n- (ih 

— - f ls?*S~-J\>— 5 — -iVl") -1- (*^-jV7./\syfr=-;\s) — 4 - t^U -Jl/Jj )V 
#=^f-$ K (6 7 0mg, 86%) £r#/c 0 
MM : 291 — 293 °C (#$0 

file Lfco 

5 1 

N- (IH — <ls-*?y—jls-5-4M TF7tKD-2H-f7y-4-*;l/ 
20 ®l£ : 2 8 6~ 2 8 8°C 

ffcLfco fe^U Ife&fe0!|4 8T#fcl — 'O'vVl — N- (1H — <ls#S— sU- 
HJSM 5 2 

25 5- [ (1 ^^V-4-fc°^y 5?=. ;V) ;X?vi/) 

-75 >- 

'H-NMR (DMSO-d 6 ) 5 ; 1. 13-1. 30 (2H, m) , 1. 
57 (1H, br) , 1. 75 (2H, br) , 1. 88 (2H, br) , 
2. 80 (2H, br) , 2. 87 (2H, dd, J = 6. 1, 6. 1Hz) , 
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3. 42 (2H, s) , 5. 33 ( 1 H, dd, J = 6. 1, 6. 1Hz) , 
6. 57 (1H, br s) , 6. 82 (1H, dd, J = 2. 2, 9. 0 
Hz), 7. 17-7. 40(6 H, m), 7. 7 1 (1H, s) , 12.5 
5 (1 H, br s ) . 

5 mM&\l5 (a) <Djjmz-&ZXBLJ&&ff%:\/\ UTi^ir MMM 5 3 <Dft& 
^£#$L7t 0 fcfcU »!l5 2-e#fc5- [ (1 -^^v?/V-4-t°^y v? 

^iJfeflil 5 3 

n - ( 4 - tf ^ y e^^vpi ^v) - i h — f yy/^v- 5 - 7 5 ^ 

10 1 H — NMR (DMSO-d 6 ) 6 ; 0. 95-1. 15 (2H, m) , 1. 
55-1. 72 (2 H, m), 2. 35 — 2. 55 (2H, m), 2. 85 
(2H, d, J = 5. 9Hz) , 2. 94 (2H, d, J = 1 2 . 1Hz) , 
3. 16 (1H, s) , 5. 33 (1H, t, J = 5. 9Hz) , 6. 57 
(1H, d, J = 2. OHz), 6. 82 (1H, dd, J = 2. 0, 9. 0 
15 Hz), 7. 24 (1H, d, J = 9. OHz), 7. 72 (1H, s), 1 
2. 56 (1H, br s). 

mmm s 1 (D^mKm^x^m^ff^\ &<TK^-tmmm 5 4 (Dfc<&m&& 
^bfc 0 7t/c Us 5 0 -e#fcN- ( 1 h— r 5 — r 7V) - 1 

20 fc 0 

Hife$J.5 4 

N- { [1- (p<?VWX;b/ts:=VV) - 4 - y - ? v\ p^^-M -ih-^Tv 
Bbft : 262 — 263 °C (##p) 

25 mmm 3 1 ©#fe»c3pcTK&<M ! Tftv\ uTi^irmmm 5 5 (ow^m^ 

J&Lfc 0 Tt/cU ^iffe^il5 1 -C#feN- (1H- /l^-5 — <M 
7t KP-2H-^7y-4-*;i/^f^ K£m»IB^T^£ScUfc 0 
5 5 

N- F7t Kd-2H-t°7>'-4— f/l^^vv) - 1 yv- 
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5 -7 5 V 

: 2 9 3~2 9 4°C 

MMM4 5<DjjmcmZXRJ&&?fte\,\ KTt*t**W5 6~HJfe#ij5 7 
5 HJfefll 5 6 

N- (1 — ' <V^yV-4-t°^y -lH-^l/y-S—;ls-5-#/U7$3i- 

M : 2 4 0~ 2 4 2°C (#$f0 
^5&#iJ 5 7 

10 N-^r f7t Kn-2H-t°7>-4 — f;V-lH-^f^/-/V-5-*;H 
BSS^C : 2 8 5~2 8 6°C 

1 H — NMR (DMSO-d 6 ) 8; 1. 58 (2H, d d d d, J = 4. 3, 
11. 9, 11. 9, 11. 9Hz) , 1. 72-1. 82 (2 H, m), 3. 
15 38 (2 H, ddd, J =2. 0, 11. 9, 11. 9 Hz) , 3. 80-3. 
9 3 (2H, m) , 3. 9-4. 10 (1H, m) , 7. 5 5 (1H, d, J 
= 8. 8Hz) , 7. 84 (1H, dd, J = l. 7, 8. 8Hz) , 8. 3 
0 ( 1 H, s ) , 8. 3 2 (1H, s) , 13. 26(1 H, s). 

20 m &&J$ bfc 0 fete U MMW 5 6 T*#fc N - ( 1 t^/u— 4 - fc°^ ]} i/=- 

M -1H- (>'#'>r—j\s-5-%/i>7g*-V-iz F&msW:m^X&f&Lft 0 
MMM 5 8 

: 2 7 3 ~ 2 7 5 °C (ftffi) 

25 ^»j2 0(D^mKmcxR}t^n^\ ^Ti^-rn3feM5 9<oi^m^ 

itfc, fcfcU J!»!)5 8 -C#feN- (4 - t°^V - 1 H — f 

£&8fe0!l 5 9 

N- [1- (^^l^V/ft—A-) - 4 - t°-< v) v?nyb] -1H ( Is&^/^jV— 
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5-#/l^=¥iJ-5: K 

'H-NMR (DMSO-d 6 ) 5 ; 1. 63 (2H, m) , 2. 86 (2 
H, m) , 3. 5 5 (2H, m) , 3. 9 5 (1H, m) , 7. 5 7 ( 1 H, 
d, J = 8. 8Hz), 7. 82 ( 1 H, d, J = 8. 8 Hz), 8. 20 
5 (1H, s), 8. 32 (1H, s) , 8. 35 (1H, d, J=9. 6Hz) , 
13. 2 6 (1H, s) . 

mmm 6 0 

io 2- (1 — Ov^-4- tf^y — N — 

/P) T-fe h7$ K 

: 1 9 5 ~ 1 9 7 °C 
Hifc^l 6 1 

2- ^-y^v) — n— 

15 Xir K 

: 1 6 9~ 1 7 1°C 

»J15 (a) ©^feic$i:-c0£;^^v\ ^TiCTF-tmifoW 6 2 (D-ffc^ 
L7h 0 fc f£ U 6 0 TltTh 2 - ( 1 v>/l^- 4 - fc^< y 

A-) -N- (lH-fy^^-5-^;v) Tir K^3jSj.^^V^T^ 
20 Ufc 0 



, HJI6M6 2 

N- (1 H--f A— 5 — f/U) -2- (4-tf^y ^ylx) 7"fe h T 5 

K 

'H-NMR (DMSO-d 6 ) 6 ; 1. 08 (2H, m) , 1. 56 (2 
25 H, m), 1. 82 ( 1 H, m) , 2. 18 (2 H, d, J = 7. 2Hz) , 
2. 4 2 (2H, m) , 2. 8 6 (2 H, m) , 7. 40 (1H, dd, J = 
1. 6, 8. 8Hz), 7. 43 (1H, d, J = 8. 8Hz), 7. 98 

(1H, s), 8. 11 (1H, s) , 9. 8 4 I" (ih, s) , 12. 95 

(1H, s) . 
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Lfco fz.tt U 6 0 "C#fc 2 - ( 1 -^^/V- 4 - tv< y ^n/p) - 

N- (lH-^>^/^-5-^;V) T-fe h7$ K«rJ^-H:^V>-C^bfc 0 
MMM6 3 

5 N- [2- (1 ^i?/V-4-fcf-<y S^A-) ^^vV] -1H-^V^-;V 

jK/S : 1 1 7 ~ 1 1 8 °C 

H»Jl5 (a) ©#ifcfc:*C"rRjfc«:fTfcV\ ^Tf^-T^Jfe^J 6 4 <D4t& 
Vl>&&l&V1t 0 fcfcb HlJS^I 6 3 -C#fcN- [ 2 - ( 1 -- <>>>/P- 4 - 
y - 1 H— f fr- 5 — T $ ^^^tC^V^T^UfCo 

^Jfe^O 6 4 

N- [2- (4-fcVy^;v) -lH-<y^/-/V-5-75y 
ffifc/£ : 184-186 °C 

mmm e 5 

(a) 1- — r^O **-yT%ls<D&f& 
1 H-^f y^/wV- 5 h!J ;K 1 0 0 m g , 0. 6 99 

mmol) ©fh7tKn77> (4ml) mWt&, ^m^X7km^ } J ^17 A7 
!7A (53mg, 1. 4 Ommo 1 ) CDt^ b7tKn777 (4ml) ^ 

m^Mx., 2mmmmi,tz 0 mz, s^nc* (o. 053ml) , 2 n-*^ 

^by^l7^7K« (0. 106ml) , * (0. 2 12ml) ©JIHT^PklT^ 

(1H- fyyy*^-5 — r/U) ^^V75> (97mg, 9 4%) £#7c 0 

(b) ter X-Zf^-^ 4 { [ ( 1 H--f A— 5 — ^yU^ 9vP) T $ 
7 ] -ZuVM—M - 1 - fc°^y v^TJ^/tf^l. — 

1- (lH-fy^;U-5-^;V) ^^^T$^ (2 9 1mg) ©N, N 
-^^f;V*M7 5 K (8ml) mWt^l^ 1- (ter t-^h^VTJ^ 

(5 0 7mg % 2. 2 1 mm o 1 ) , 1 -^c 
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3 - ( 3 * TiVT % S t» $ K • — jfflttltt ( 5 7 

8 m g N 3. 0 2mmol), tKP^^^MJT/-^ (2 2 9mg, 2. 
2 1mmo 1) <Sr*Px., SfilCTl 4BSfW«« s U„ SJfc&teLffijfa^fi&Tk 

*7A^^•7^^77^- (^cci^^A/^^/— /V=4 0/l-e$gfcti) Tit 
$^Lfc 0 #£>;ftfc@#^M^/ — /Ix (1ml) *5it>*^h^t Ka77> (1 
ml) <^^^^^2N-7Xm'fby^ r >^zK^ (0. 6 8ml) ^*Dx., ^ 

V 2> tfjlsjj 7 n^r h^77^- u n^A-A/y ^ y — /v= 30/1 
fctl) -eltStSr t f9 N t e r t-T/^VV 4 { [ ( 1 H — f ^<?y— )V- 
5--f/K*^Vk) 7$/] 7J/P4>— /i^} - 1 -fc°^y ^>#/Wft>v't^- h (l 
7 9mg) £r#/c c 

15 (c) N- (1H — <l/-FV— )V- 5~^CjU^ -4- t°^<U S^lo&A-atf 

tert-^^ 4 { [ (1H — r 5 —OK* ^/P) T$y] 

#/U/J?^W - 1 -fc^y v?^/>jJ?^->U— h (160m g> 0. 446 
mmo 1) {C, 4N-Wmt« (2. Oml) **Pit, 1^X2 

J-<fc9. n- — (jvt^-jv) -4-t°^y 

K (1 Omg, 9%) ^flfco 
25 1 H-NMR (DMSO-d 6 ) 5 ; 1.42 (2H, m) , 2. 22 (l 
H, m) , 2. 42 (2H, m) , 3. 46 (2H, m) , 4. 30 (2H, 
d, J = 5. 9Hz) , 7. 23 (1H, d, J = 8. 7Hz), 7. 45 
(1H, d, J=8. 7Hz), 7. 55 (1H, s), 8. 01 (1H, s), 
8- 23 f(iH, t, J = 5. 9Hz), 13. 00 (1H, s). 
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mmm 6 6 

(a) 5- (4 --<>vVV- 1 - \fs<=7 \y=-)V) -l-7h7kFo-2H- 

2 i h — i y^y-;KD^ 
5 ###>J 5 "Cftfc 1 -f h ^ t Kn- 2H- 2 -^f 7V- l 

H— Y ^yy— (2 5 0mg, 0. 88 9 mm o 1 ) (D Y;V=^y (1 2ml) 
^WiC, m.mz.-x: 1 -- <y-^kV7^y (o. 24ml N 1. 35 
mmo 1 ) i: t e r t h y ( 1 2 8 m g N 1. 3 3 mm o 1 ) 

10 (II) K (70mg, 0. 0 8 9 1 mm o 1) £r*P?U 7 5°CKlT 

i^7vv= 5/2 x-^tH) Ti*Mi-3 £ £ m J; 9 , 5- (4 i^vVU- 1 -t° 

15 -^5^=/^) -l-fh7tKn-2H-t°7y-2 — < JV— 1H — f y^j/- 
^ (183mg, 5 5%) £r#fc„ 

(b) 5- (4 ^S^-l-fcV^S^lO -1H-- T^/-/KD^ 

5- U-^^vvV- 1 - ^7 5?=^) - l-ff7kKn-2H-t t 7^ 

-2 — f /V- 1 H — fy^/-;V (lOOmg, 0. 2 6 6mmol) <D"r V =7 
20 t KP77> (1. 3ml) ^^TSt^ (2. 6ml) ^tK (0. 

7ml) SrAPx., 8 0°CfcT7B$^«#bfc o ^m^mM^X^h^tz. 

25 m) xmrn-tz^tizj:*) ^ 5- (4—0^-1-^9^^) -ih- 

^isffV'—jV (3 7mg, 4 7%) £#fc 0 
M : 1 9 6~1 9 8°C (#$0 
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mmm 6 1 

'H-NMR (DMSO-d 6 ) 6 ; 3. 0 2-3. 0 5 (4H, m) , 3. 

73-3. 7 6 (4H, m) , 7. 08,(1 H, m) , 7. 18 ( 1 H, dd, 
5 J = 9. 2, 2. 2Hz), 7. 41(1H, d, J = 9. 0Hz), 7.8 
9 (1H, s), 12. 80 (1H, br s). 

mmmi5 (a) (D^mcmcxRft^n^\ ^T^^-rmmme softa- 

m^lfc L7c 0 fcfc HJfcM 6 6 T'#fc 5 - ( 4 V v^- 1 - tV<9 

10 6 8 

5 - ( 1 - tf^y -1H-4 1s?"S—A' 

'H-NMR (DMSO-d 6 ) 8 ; 2. 8 5-2. 8 6 (2H, m) , 2. 
95-2. 98 (2 H, m), 3. 06 (1H, m) , 7. 05 (1H, br 
s ) , 7. 14-7. 16(1 H, m) , 7. 39 (1H, d, J = 9. 0 
15 Hz) , 7. 87 (1H, s) , 12. 79 ( 1 H, br s) . 
6 9 

2- (lH-^y^;v-5 — fA-T$/) -N, N-^fM>X7?K 

2- (lH-^^-ZV-S^^T^) SfcMBfe (8 0mg. 0. 3 1 
20 6mmol) c£>N, N- v 5 ^ ^/I^-ft/l/AT' 5 K (0. 5ml) ^cfit, 1 -rc 
3vl/-3- (3' -^f;i/7Syynf;l/) ^/WtfiM ^ K • — £H& (7 3 
m g> 0. 3 7 9mmol) , tKn^^hyj^ (5 8mg, 0. 
3 7 9mmol) *5<fcT>*4 0 fvVT 5 ^tKS^R (107mg, 0. 9 4 

8mmo 1) Sr^D*., Iiatt4NffWLfc 0 SJ&^JC 5 %-^7hiif 

25 m) »7 atk^^ap^^ic siflfcai^/ui b^^-xom^-mmx^m ufc 0 

0 5TJ»HJ) TOSH'S ^^.fctK 2- (1H r V*V-^-5-^,VT$ 
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y) -N, N-^f;KVX75 K (5 9mg, 6 7%) &fflt 0 
: 2 3 4~2 3 5°C 

mmm 1 <D^mcm^xRit^n^\ ^r^-rmmm i o 73© 

5 f&Lfc 0 
«1?iJ 7 0 

N- (1 -^^vVl—4 -t°-<y v^/V) -1H — T >- 
1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 5- 1. 5 7 ( 2 H, m) , 1. 
93-2. 01 (2H, m), 2. 05-2. 13 (2H, m) , 2. 8 0- 
10 2. 8 7 (2H, m) , 3. 3 2-3. 4 2 (1H, m) , 3. 49 (2H, 
s), 5. 90 (1H, d, J = 8 . 1Hz), 6. 05 (1H, d, J = 7. 
9Hz), 6. 62 (1H, d, J = 7. 9Hz), 7. 03 (1H, t, J = 
7. 9Hz), 7. 22-7. 36 (5 H, m), 8. 1 8 ( 1 H, b r ) , 
12. 6 4 (1 H, b) . 

15 7 1 

N-[l- (2-7^^^) -4-t°^y i?=./\,]- lH-^y^/- }V-A- 
MM* : 1 9 6 — 1 9 8°C 

mmm 7 2 

20 N- (1 — <y-^-4-^!)^) -1H-- fV^V— )\>-A— • 

M : 2 5 7 ~ 2 6 0°C 
H»J 7 3 

N-[l- - 4 -hV<y ^;H-iH-^y/y^-4- 

25 T$ ^ • ~y ^>^^7^^i^ 
MM. : 2l3~215t {ftffi) 

mmm 1 5 (D^mz-m^x^m^n &v\ uTK^-rmMm 7 a -mmm 7 5 

— f 4-75 ^£JlMc/B^T^J&Lfc 0 
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MMM 7 4 

N- ( 4 - y -J=-/\s) -lH—fy^^ J\s-4-T^ls 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 7- 1. 6 9 ( 2 H, m) , 2. 
05-2. 12 (2 H, m), 2. 88-2. 9 8 (2H, m) , 3. 2 3- 
5 3. 3 1 (2 H, m) , 3. 60-3. 71(1H, m), 6. 10 (1H, 
d , J = 8 . 1 H z ) , 6. 12 (1H, d, J = 7. 5 H z ) , 6. 67 
( 1 H, d, J = 8 . 0 H z ) , 7. 06 (1H, dd, J = 7 . 5, 8. 0 
Hz) , 8. 21 (1H, d, J = 12Hz) , 12. 7 ( 1 H, b) . 

mmm 7 5 

10 N — ( 4 — bf ^ JJ i/^/ls) - 1 T l/^V—jV- 4 -r $ ^ • -sk^m 

K/ft :270~271°C 

^HfeM 1 ©;frtefc:itl DTR(£«:fTfcv\ £XT\£^-tmnm 7 6 -HJE^J 7 7 co 

^#3£r^j&Lfc 0 fcfcb, ih— r -spy— as-§-t% ^^m^m^^x^ 

15 H&ftl 7 6 

N- (1 ^V^/P-4-tf-<y v^U) -1H — > 

*H— NMR (DMSO-d 6 ) 6 ; 1. 3 5- 1. 4 7 ( 2 H, m) , 1. 
89-1. 97 (2 H, m), 2. 04-2. 14 (2 H, m) , 2. 75- 
2. 8 3 (2H, m) , 3. 17-3. 27 (1H, m) , 3. 48 (2H, 
20 s), 5. 66 (1H, d, J = 7. 5Hz), 6 . 3 4 ( 1 H, b r ) , 6. 
52 (1H, dd, J = l. 8, 8. 9 Hz) , 7. 21-7. 34 (5H, 
m) , 7. 36 (1H, dd, J = 8. 9Hz) , 7. 71 (1H, s) , 1 
2. 2 6 (1 H, b r ) . 

mmm 7 7 

25 N- (1 4 -V<<V -1H ry^/-^-6-7^y- 

'H-NMR (DMSO-d 6 ) 5 ; 1. 88-2. 19 (4H, m) , 2. 
9 5-3. 4 3 (4H, m) , 3. 5 5-3. 8 6 (1H, m) , 4. 26- 
4. 3 5 (2 H, m) , 6. 80-7. 10 (2H, m) , 7. 44-7. 4 
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8 (3H,m), 7. 58-7. 68 (3H, m), 8. 06-8. 09 (1 
H, m) , 1 1 . 0 (1 H, b r ) . 

mmm 1 5 <D%mz.m cx^:^n^\ uT\^-tmmm 7 8 -mmm 1 9 

(D4k&m&&l&V1t 0 fcTc'U N— (1 -y<l/*?;V- 4 - fc°^y i?-sl<) - 1 H 
7 8 

N- As) - 1 H — /V-6-7 5; > 

fib£ : 196~197°C 
J£ MM 7 9 

io n- (4-fc°^y^/p) - 1 h-^ 6 - 7 $ y • riti 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 7 4-1. 8 8 (2H, m) , 2. 
05-2. 13 (2H, m) , 2. 8 9-3. 0 2 (2H, m) , 3. 28- 
3. 36 (2H, m) , 3. 6 5-3. 7 4 ( 1 H, m) , 6. 93 (1H, 
br), 7. 0 5 (1H, br) , 7. 68 (1H, d, J = 8. 9Hz) , 
15 7. 9 5 (1H, s) , 8. 9 0 (1H, br) , 9. 10 (1H, br) , 
13. 30 (1H, br) . 

mmm 1 (o^m^m^x R!t^ff^\ Kin^i-mmm 8 o -mmm 82© 

te^£^j#Lfc 0 fcfcU i - ^ l'H-^ y^y-^- 5 - 7 $ 

20 mmm 8 o 

N- ( 1 — 4 - t°^<y \s=-M - 1 -p<^vV- lH-^f is&y—jv- 
5-75 ^ 

IftjrS : 116~117t 
HJfeM 8 1 

25 1— y^/WN— [1— ( 2 — 7^— /Vrc^vV) — 4 — t°-< U is=-jV\ — 1 H — 

N- ( 1 --<>vvP- 4 - fc°-< y ^-yv) - 1 H-^O-X^ ^ As- 5 -T 

5 >- 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 31-1. 41 ( 2 H, m) , 1. 
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92-1. 98 (2H, m), 2. 06-2. 13 (2H, m) , 2. 48-2. 
5 3 (2H, m) , 2. 6 9-2. 7 5 (2H, m) , 2. 88-2. 92 (2 
H, m) , 3. 16 (1H, m) , 3. 9 1 (3H, s) , 5. 17 ( 1 H, 
d, J = 8. 3 Hz), 6. 64 (1H, d, J = l. 8Hz), 6. 85 
5 (1H, dd, J = 9. 0, 1. 8Hz) , 7. 14-7. 29 (5H, m) , 
7. 33 (1H, d, J = 9. OHz) , 7. 68 ( 1 H, s) . 

mmm 8 2 

N- (1 -^<ls*?jV- 4 - ]) - 1 - ^ 9vv- 1 H-4 

5 -75 ^ • 

10 n- (1 — 4-tf^y 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 12 (4H, m) , 2. 7 1-3. 

6 6 (5H, m) , 4. 0 5 ( 3 H, s) , 4. 05 — 4. 41 (2H, m) , 
7. 43-7. 57 (5 H, m) , 7. 67—7. 79 (2H, m) , 8. 1 

15 3 (1H, s) , 10. 87 (1H, br s) . 

mmm 1 5 (o^m^mcx^m^n^^, &,T^irmmm 8 3 ~$mm s 4 

(Dik^m*^J&\^tz. 0 fcfcU N- (1 <>^l/-4-tXiji/-;l,) - 1 - 

^ 9vV- l H-> f 5 -75 ^&JDK»teJB^T^jSUfc 0 

HJfeM 8 3 

20 l-^^/V-N- (4- t°-<y v^-yv) -lH-^y^/-;V-5-7^ 
ffife^C : 111~113°C 
H»J 8 4 

1-^^/1— n- (4- tf^i/ - 1 h— r^y— /V— 5-75 V • - 

25 1 H — NMR (DMSO-d 6 ) 5; 1. 92-2. 12 (4H, m) , 2. 
8 6-2. 9 0 (2H, m) , 3. 32-3. 36 (2 H, m), 3. 71(1 
H, m) , 7. 44 (1H, br s), 7. 67-7. 69 (1H, m) , 

7 . 8 8 ( 1 H, m) , 8 . 1 7 ( 1 H, s ) , 8 . 6 8 ( 1 H, m) , 9. 
13 ( 1 H, m) . 



WO 02/100833 PCT/JP02/05609 

88 

mnw i (D^m-m t-cRjssrtf <cv\ ^T^i-mmm 8 5 ~m&m 8 6© 

^«5*^fiftbfc 0 fc*?U 2-^f;V-2H — f /l^- 5 — T 5 >-^J^ 

H»|8 5 

5 N— (1 -s<^i//V-4- fcV*!> ^=./U) -2-^f;V-2H — fy^/- ;l — 

JM :108~110°C 
H»J 8 6 

N- (1 ^^/W-4-fc°-<y 5?=vV) -2-^f;V-2H- VsW—A>- 

io 5-7^y--ilit 

1 H-NMR (DMSO-d 6 ) 6 ; 2. 12 (4H, m) , 2. 9 3-3. 
6 5 (5H, m) , 4. 1 7 (3H, s) , 4. 17-4. 41(2 H, m), 
7. 24-7. 28 (1H, m) , 7. 43-7. 56 (5 H, m), 7. 6 
9-7. 73 (2H, m) , 8. 44 (1H, s), 10. 84 (1H, br 
15 s) . 

5<Z>^rjSfe{z:S|ltrSJtSSrfi : *V\ ^T{-^i-«#tj8 7~H»i|8 8 
©te^Sr-^fifeLlfco fcfc'U N- (1 -^<Vv ? ^-4-t°-<y S?=7U) -2- 

HJfe^l 8 7 

20 (4-t°^U v?=:/V) -2H-fy^/-;l/-5-7^ 

: 144~147°C 

mmm 8 8 

2- ^^vU-N- (4-t°^y>?^V) — 2 H — f 5 -T $ >- • - 

25 'H-NMR (DMSO-d 6 ) 6 ; 1. 9 5-2. 2 6 (4H, m) , 2. 
86-2. 90 (2H, m) , 3. 32-3. 36 (2H, m), 3. 71 (1 
H, m) , 4. 18 (3H, s) , 7. 3 0-7. 3 3 (1H, m) , 7. 7 

3- 7. 86 (1H, m) , 8. 48 (1H, s) , 8. 8 9 (1H, m) , 
9 . 2 0 ( 1 H, m) . 
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mmm 1 <Djm\£.wcxBu&&ft%:\t\ ^Ti-^tuMj 8 9 -mmm 9 1© 
mmm 8 9 

5 N - ( 1 -^<l/i?;V- 4 - t°^< U 5?=/t") - 3 - ? 1 H — f i/^;/— /l^- 

5 -7^y 

: 160—162 °C 

9 o 

[1— (2-^^— /VcnfvV) - 4 - fc?^ U - 1 H- 

10 4 5 -7 5 ^ 

'H-NMR (DMSO-d 6 ) 5 ; 1. 31-1. 41 ( 2 H, m) , 1. 
9 2- 1. 9 5 (2H, m) , 2. 08-2. 14 (2H, m) , 2. 36 (3 
H, s) , 2. 4 8 -2. 5 3 (2H, m) , 2. 7 0-2. 7 5 (2H, m) , 
2. 8 8-2. 9 2 (2H, m) , 3. 16 (1H, m) , 5. 0 6 ( 1 H, d , 

15 J = 8. 3Hz) , 6. 5 8 (1H, s) , 6. 78 (1H, dd, J=8. 
8, 2. 0Hz) , 7. 15-7. 29 (6H, m) , 12. 11 (1H, 
b r s) . 

mmm 9 1 

N - ( 1 — <ls vvP- 4 - t°-< ]} 5?=A0 - 3 ?VV— 1 H r 

20 5-75y-rt@lt 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 13 (4H, m) , 2. 49 (3 
H, s), 2. 9 2 (2H, m) , 3. 2 7-3. 8 6 (3H, m) , 4. 2 
3-4. 41 (2H, m) , 7. 43-7. 81 (9H, m) , 10. 86 
(1 H, b r s) . 

25 mwM 1 5 (D^m^m c-csjs&fTftvx sxTKmirmmm 9 2 —mmm 9 3 

(Dit^-m^^tco fc/cU N— (1 ^-^-4-t°-<y -3- 

* ?->v- 1 H--Y V^V-/V- 5 -75 ^&II^{£/B^Ti^&L#: 0 
H»J 9 2 

3-^5Vl— N- (4 -fcV< -ih — fy^-;l/-5-7$y 



WO 02/100833 PCT/JP02/05609 

90 

m& : 175 — 177 °C 

mmm 9 3 

5 1 H — NMR (DMSO-d 6 ) 5 ; 1. 9 2-2. 0 3 (4H, m) , 2. 
50 (3H, s) , 2. 7 0- 2. 9 5 (2H, m) , 3. 33-3. 88 
(3H, m) , 7. 4 1-7. 8 5 (3H, m) , 8. 86-8. 92 (1H, 
m) , 9. 1 9 (1 H, m) . 

io sr^Lfco yt/cu ih — ^^y—^- 

rfZ L-/c 0 

9 4 

N- (l — <>v?;i^-4-txyi;-;v) - l H-^yxV 5 5 - 7 

15 1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 6-1. 3 9 ( 2 H, m) , 1. 
9 0-1. 9 3 (2H, m) , 2. 0 3-2. 10 (2 H, m) , 2. 76-2. 
8 0 (2H, m) , 3. 19 (1H, m) , 3. 46 (2H, s) , 5. 21 
(1H, br s) , 6. 5 3-6. 5 9 (2H, m) , 7. 23-7. 34 
(6H, m), 7. 84 (1H, brs), 11. 81 (1H, br s) . 
20 HWJ15 (a) <Djjmz.W£Tfclfc$:ftte\,\ ^Tt/TfWJ 9 5 <D\\^ 
^^^cUfco fcfcL N N— (1 — s<>i//\s-4 — $?=7V) -lH-^y 

^mm 9 5 

N - ( 4 - y i^A') - 1 H — OX^f $ —>x>- 5 - T 5 V 
25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 14-1. 2 7 (2H, m) , 1. 

8 6-1. 8 9 (2H, m) , 2. 4 9-2. 5 6 (2 H, m) , 2. 92-2. 

9 8 ( 2 H, m) , 3. 2 9 (1H, m) , 5. 15(1 H, brs), 6. 
5 3-6. 6 6 ('2 H, m) , 7. 26 ( 1 H, d, J = 8 . 4Hz) , 7. 
84 (1H, br s), 11. 81 (1H, br s) . 
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Sr^L/t 0 fctcU 1, 2 — y t^f 5 - 7 ^ y^Mtffi 

H»J 9 6 

5 N- (1 <ls*?A>- 4- *J-;V) -1, 2— O-X^y^ihy— 
5-75^ 

: 8 9 — 9 0°C 

n»j i ( a ) (D^m^mzxRm^n^\ »Ti^tm« 9 7 <oft&&i 

tr^Ufc„ fcfcfU 5-75 / - 1 , 3 - fc Kp - 2 H— OX-f $ fy?— 

io ^- 2 -xis&mnfcm^T&j&vtco 

MMM 9 7 

5- [ (1 — <yi;/l/-4-^y^;l/) 757] -1, 3-^tKP-2H 

— ^x-r $ try— jv- 2 -^-^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 2 (2H, m) , 1. 84 (2H, 
15 m) , 2. 0 2 (2H, m) , 2. 7 4 (2H, m) , 3. 0 6 ( 1 H, m) , 
3. 44 (2H, s), 4. 94 ( 1 H, d, J = 8. 6Hz), 6. 20 
(1H, d, J = 8. 1Hz) , 6. 20 ( 1 H, s) , 6. 59 (1H, d, 
J = 8. 1Hz) , 7. 25 (5H, m) , 10. 03 (1H, s) , 10. 
17 (1 H, s) . 

20 »J15 (a) <D#ifcfc2fSCTSj&£fT>5:V\ &lTl^tllM|9 8©M 
fe^tfeo fcfe'U 5- [ (1 -^>-^-4-fc 0 ^y v^/V) J?/] - 

i, 3-^t kd-2h — ^?y—jv-2-*i/*mmm^x&m,\. 0 
mmm 9 8 

5- (4-bf^y ^75/) -1, 3-v^t: Ka- 2H-- <^X-f 
25 /V-2-^^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 14 (2H, m) , 1. 80 (2H, 
m) , 2. 4 8 (2H, m) , 2. 8 9 (2H, m) , 3. 11 (1H, br 
s), 4. 92 (1H, d, J = 7. 9Hz), 6. 20 (1H, d, J = 8. 
1Hz) , 6. 20 (1H, s) , 6. 59 ( 1 H, d, J = 8. 1Hz) , 
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1 0. 0 3 (1H, s) , 1 0. 1 7 (1H, s) . 
mMM 9 9 

5 mmm 5 8 t#fcN- u - tr^y ^~ao - 1 h— r y^y- ^- 5 

F (4 0. Omg, 0. 16 4mmo 1 ) ? J — ;V (1 . 2ml) 

mmz-wm. (o. 0 4 8mi) £r^nu ^t-3 o#p H m?.&Lfc 0 

^pWyj/VrtF (4 8. Omg, 0. 8 2 6mmol) %Mx.m&T~i$ h 
iZ. 2 B#P B m?& Ufc 0 i^T 7 zK^bta 5 by^A (51. 5mg, 0. 8 
10 2 0mmol) <D*?S— /V (3. Oml) »iTL, £ k l-^.-? 1 8 H# 

p^^^aw 2 bfco bos^c i N-Tkmit-r b y ^^tK^ ( o . 8mi) <^jdx. 

j^fu-^ yjf^7 A ~. (?nvik/l'J±/*<$> ;<-j>v/Tls^—Tik=2 0/1/ 
0. lT^tH) N- (1 -^tVl-fc^y v>>--4— f 

15 /U) - lH-^^)/- A— 5-#;v#=3r1?-$ K (3 1mg, 4 6%) <Sr#fe 0 
MS : va/ z = 2 8 7 (M+ 1 ) 

mmm ioo 

20 N- (1 -y^/Wtf-^y v^-4 — f/V) -1H — f V^y^— 
M S : m/ z = 301 (M+ 1 ) 

mmm 1 o i 

n- (i — fy^fc°^y^y-4 — (jv) -ih — f >^V— yv- 5 

25 #3-1?-$ K 

MS:m/z = 301 (M+ 1 ) 
H»iJ 10 2 

N- (i — fy^yf;n;xyi;y-4 — _ 1H — r 5 
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MS :m/z = 315 (M+ 1 ) 

mmm 103 

n- [1- (3, z-v^f-^zf^M tr^y v^-4 — -ih — r^y 

5 MS:m/z = 3 2 9 (M+ 1 ) 
H«J 10 4 

N- ( 1 - v'i? d y 4 - ^ ^) _ i h-4 ls?*S—/is— 5 

MS :m/z = 2 9 9 (M+ 1 ) 

io mmm 105 

N- (1 -x/fvt^l/^tVTd^) Z?>--4-^/l>) -lH-^^/-;V-5- 
MS : m/z = 3 1 3 (M+ 1 ) 
15 N- (1 n^^tWVfc^y >>V- 4--r^) -lH-/f>^/-;V-5- 

MS : m/z = 3 2 7 (M+ 1) 

mmm 107 

N- (l-rh7tKP-2H-lf7y-4 f ^fcV<y *?Zs- 4 — { ;U) -1 

20 H-^f 5 -jfrAtfdMJ-? K 

MS: m/z = 3 2 9 (M+ 1 ) 

mnm ios 

n— ( i ' -^^v-i, 4' -iftr^y >?i/-4— r /u) -ih-^w- 

25 MS: m/z = 3 4 2 (M+ 1 ) 
10 9 

N— (1 n^7°^/Vt°^y i?i/-4-^/^) -1H-- fy^->-5- 

MS : m/z = 341 (M+ l) 
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mmm no 

n- c i - (5/^ p 7°n tvt^ ^) t°^y 4 — r/i^] - 1 h— f 

MS : m/z = 2 9 9 (M+l) 

5 mmm m 

N- [1- (^a^^vvl^gVl-) kX]Ji;y-4- / {;i / ] -lH--fi/;?'> ? 
— /p- 5 -*yW7^dri?-5: K 
MS:m/z = 341 (M+l) 

mmm 112 

10 n- [1- {2~z7^=./v^/v) t^y v^-4— r ^] -iH-^y^- 

MS : m/z = 3 4 9 (M+l) 

mmm 1 1 3 

N- (l-^f;H:Xyv?y_4-^ / i / ) — 1 H~4 ~y&"S — As— 5 — ^7^V-/}?^f- 
15 -frS K 

1 H — NMR (DMSO-d 6 ) 5 ; 1.5 3- 1.6 5 (2H, m) , 1. 

s 

73-1.81 (2H, m), 1.89-1.98 (2H, m), 2.16 (3 
H, s) , 2.73-2.81 (2H, m) , 3.69-3.80 (1H, m) , 
7.55 (1H, d, J = 8.8 Hz) , 7.84 ( 1 H, dd, J = 8.8, 
20 1.5Hz), 8.20 (1H, s), 8.22 (1H, d, J=7.6H 
z), 8.32 (1H, s) , 13.25 (1H, br). 

MMW 114 

N- (1 -s i yy°u tVVf^y isls-4-^ -lH-^y^;P-5-* 

25 1 H — NMR (DMSO-d 6 ) 5; 0.9 7 (6H, d, J = 6.6Hz) , 
1.47-1.59 (2H, m) , 1.75-1.84 (2H, m) , 2.1 
2-2.21 (2H, m) , 2.69 (1H, q, J = 6.6 Hz) , 2.7 
6-2.83 (2H, m) , 3. 68-3.80 (1H, m) , 7.55 (1 
H, d, J= 8.9 Hz), 7.84 (1H, dd, J =8. 9, 1.7 H 
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z) , 8.20 (1H, s) , 8.21 (1H, d, J = 7.6 Hz) , 8. 
31 (1 H, s), 1.3. 25 (1H, br). 
MM&\ 115 

N- [1- 2 -ol-jv) t «^1J^_4 — _ 1 Yi-4istf-J^j\, 

5 - 5 ~%/l>7$3r-y-$. V(D&f& 

mmm 5 8 t?#^n- ( 4 - t: o -< y ^=/v) - 1 h— r v^y— ^- 5 

*>t$ K (4 0. Omg, 0. 16 4mmol) CDN, N — v?;* ^v^/jvl^T 
5 K ( 1 . 2ml) ^t£^;*7 yr>A (55. Omg, 0. 398 mm o 1 ) 

(17. 8mg, 0. 19 7mmol) ^MilT? 

T^=-T?k=2 0/1/0. lT*mm) ■VffiMI-ZZ.kfcXV), N- [1 - 

XzfT- 2-^-/i>) tf-<y >?v-4— r/v] - ih — (^^s—zis-s-** 

K (2 6mg, 5 4%) £#fc 0 
15 MS :m/z = 2 9 9 (M+ 1 ) 

^Kfe^ji i 5©»$ctsf&^*v\ ^T^-r^asw 1 1 6~n»!i 

1 3 4<Dte^£^fcbfc 0 
HJfeW 116 

N- [1- {Z-^^-jVzfT—2-^=.;V) fcXy 4 — f/V] -1H--T 

20 ^ ^ 5 - # /V/j?=¥^ 5 K 
MS : m/z = 3 13 (M+ 1 ) 

nmm i 1 7 

N- (1 -^nlf-2->f=;Hf^y ^>-4 — fAO -1H-^^/^- 

25 MS :m/z = 2 8 3 (M+l) 
118 

N- [1- (2-t Kp^'>xf;i/) fc>sy S/v- 4-4^1 -1H — fy^V 
— /i — s-^/i^^f-s: K 

MS:m/z = 2 8 9 (M+l) 
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119 

N- [1- (2 -fc Kndf^n tf/V) t°^y^V-4 — fyl/) -1H- 

/U- 5 -^7/v*>-^ $ K 
MS :m/z = 3 0 3 (M+ 1 ) 

5 mmm 120 

N- [1- ( 2 - 1 Kn dri/- 2 - ^ ^Ui?y-4 — f/V] - 

MS : m/z = 317 (M+ 1 ) 

mmm 121 

10 n- [1- (3-tKD^i//pif/i/) f/i/1 -iH-^yy 

M S : m/ z = 3 0 3 (M+ 1 ) 
12 2 

n- [l- {2-* y-**/^)V) t^<ys?v— 4 — -ih — rv^^A- 

15 /V- 5 -^7/V#^-^5: K©^ 
MS :m/z = 3 0 3 (M+ 1 ) 

mmm 123 

N- {1- [2- (2-* h^v-mb^v) rc^vi/| t °-<yv?V-4 (M - 

20 MS :m/z = 34 7 (M+ 1 ) 
12 4 

n- Ci- (2-7 3 :>'^v x ^) t°^y 4--r/v] -ih — fyy/ 

M S : va./ z = 3 6 5 (M+ 1 ) 
25 HlfetflJ 12 5 

n- ci - (2-7^toxf;u) tr-<y - ih — otry— 

jV- 5 K 

MS : m/z = 2 9 1 (M+ 1 ) 

MMM 12 6 
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N- [1- (2, 2, 2-MJ7;^Dxf;l,) t f^y^_ 4 — ( yV ] _ 1H 

-^^jA-yv- 5 -^A-^-tJ-s: K 

MS : m/z = 3 2 7 (M+ 1 ) 
HMtftf 12 7 

5 N- [1- (3, 3, 3-MJ7^D^nlf;l/) fc^y ^-4 — -1 
H ^^J—}V- 5 - # Aotfdrf- 5 K 
M S : m/ z = 3 4 1 (M+ 1 ) 

mmm 128 

10 K 

MS:m/z = 2 84 (M+ 1 ) 
3*1 WJ 12 9 

N- [1- (2-i/7yxf;V) fc°^U v^-4— -lH-^vy/^ 
15 MS:m/z = 2 9 8 (M+ 1 ) 

MMM 13 0 

n- [l- (2-T5: y - 2-7f*y^/u) t^ys^-4 — r^] - 1 h- 

MS :m/z = 3 0 2 (M+ 1 ) 
20 H«J 13 1 

N- [1- (2-^y/Plf;V) fcV<JJ $^-4-^/1/] -lH-^y^/- 

MS : m/z = 301 (M+ 1 ) 
MMM 13 2 

25 N- {1- [2- (^f;l/7 5y) \?*<]) Vis- M - 1 H- 

-Y Ispy—fr— 5 — # 5 K 
MS : m/z = 3 1 6 (M + 1) 

mmm 133 
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JV- 5 -lJJ\y^^"^-% K 

MS : m/z = 3 13 (M+ 1 ) 

HJfe^iJ 13 4 

N- [1- (r f 7 k Fn - 2 H - 1 7>- 2 
5 -Y/V] - 1 H-4 ^?^J—}V- 5 -7J^#^r-^5: K 
M S : m/ z = 3 4 3 (M4- 1 ) 

%nm± 5(D^m^mcxR^n^\ ^TK^i-mmmi 35-13 6<d^ 
mmm 135 

10 N- (1-7^-/1^^^-4-^/1^ - 1 H — f^V— /P- 5-7JA^ 
3^5: K 

MS : m/z = 3 2 1 (M+ 1 ) 
mffiffl 13 6 

N- (1— Ov^tfuy -^v-3— f 7V) - l H-^ y^y*- /V- 5 -TJ/l-jK 
15 K 

S*^: : 187~189t: 

^»yi 5 (a) <D^m^m^xRj&&ftfj:\,\ ^T^-rmmmi 3 7©^ 

%^^feL7t 0 fcfcU HMM 13 6 -C^TtN- ( 1 -^^v?/m°cr y 3 
— f /V) - 1 T ls?V—As- 5 K£Jg0£B£ffiV^ o 

20 13 7 

N- (3-tfnyi^A-) -1H — f^&y— ^-5-7J/V^^i^5: K 
'H-NMR (DMSO-d 6 ) 6 ; 1.6 3-1.7 3 (1H, m) , 1. 
93-2.02 (1H, m) , 2.65-2.78 (2H, m) , 2. 89- 
2. 98 (2H, m) , 4. 28-4. 37 (1H, m), 7.55 ( 1 H, 

25 d, J = 8.9Hz) , 7.85 ( 1 H, dd, J = 1 . 4, 8.9Hz) , 

8. 2 0 (1H, s) , 8.31 (1H, d, J = 7.3Hz), 8.33 
(1H, s) , 1 3. 2 (1H, b r) . 
Mt&ffl 13 8 

N- (i-^y->tvyi/y-3-^;v) - 1 h-4 >?v*-ji<- 5 -#/V^ 
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(a) ^fls 1 — OiSfr- 3 -b°-<y v^;*7/V/tf dp ->l^- h(D&j$, 

3 - t°^y v?^^7/^>^l/— h (6. 5 5g, 4 0. Ommol) 
CON, N-^fMM7^ K (2 0ml) ?g$£tz: % ^^^^V- (5. 5 
5 ml, 47. 8 mm o 1 ) RTf^mX J* (8. 3g, 60. 1 mm o 1 ) £• 

ssanu i o o°c^xi o0#r H m#bfc o BimmT&, «iau ^m^b^> 

y v^^V^S/V-— h (7. 45g, 7 5. 3%) £r#fc 0 
10 ( b ) 1 3 - tv< y ^#/l^>-®?<£)#£jc 

1 — ' <^v?/l—3-t°^y v^^/W^v^— K (7. OOg, 2 8. 
3mmo 1 ) <DT h7 t Ko75> (30ml) tl, 4 -v^^-tf-V (3 0 

m i ) £ ©i^tt, 4 N-Tkmib-r b v ?j»7kmm c 1 5 m 1 ) s^*, m 

fifc-C4l$|HMIl#Ufc. W^4N-7Kifc^h y pJ**m& (15ml) SrflJ*. 
15 fc^(C N il&lCTMjfLt RjSJ&T&s 7Jc^T}C*3V>-C2N-±fe^ (1 5 
ml) «rAp*.«t»fbU a^«rh^^virffiv>T*«IWHfiU*:. asSES^^y — 
;WJ:«i» ttttSrM LT, 1 — iyj?^- 3 - y ^>^7^ 

i^Mfe ( 6 . 3 g , 10 0%) £#7t 0 
(c) t e r t-y^V 1 3 - t°^y — hcD-g- 

20 

l-^;l/-3-^yi?y^y|g (0.50 1g, 2.2 8mmol) © 

(10 ml) SS&K: h y ai^vVT 5V (0.38ml, 2.73 
mmo 1 ) % Ti?<(ki?7aL—/U7frX&V As (0. 6 9 2 g, 2.5 2mmo 1 ) 
*P;t, *P«a»!iEUT2l*IHflffl s Ufco *3«Sri*£E«*U*:* t e r t J — 

25 /V (1 0ml) «U *n*at«UT4l*M»^bfca »iJES4LTl 
N-zK^Yb-^ h y £ A7fq§*££r#n;i, g»^fv^-e 3 HJttfctj U fekM^ ]> y 

/^^^= 5/1 -emm) -CWUK-T 5 Itti;^ t e r t -^/u 1 - 

(0.4 7 5 g, 7 2%) &#fc 0 
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( d ) i -s<isi?7v~ 3 - tv* v vis? 5 -y • -mm<D&j$ 

tert-^^/U l-^OiyyU—3-^°^<Di>—/U^—y<^—h (0.44 8 
g, 1.5 4mmo 1 ) ©r f7tKP77> (4ml) Htt4N- ^Mfc/ 1 , 

(4ml) ^Jnx.T«8I^L/c a JftttS:«£EW*Ufcfft % 

r. £ ica; t) % i — <^/v- 3 - y s^r $ > • ~^±g ( o . 

3 8 4 g , 9 5%) r#/c a 

(e) N- (1 — <>i?A']*'< Vi?>- 3— fM -1H — f> ^V^— /V- 5 

10 1 — <ls*?As- 5?i/75 > • -^±fe (0. 3 6 0 g, 1.37 

mmo 1) ©N, N-i?^f;V*;Vi,T5 K (5ml) 1 
1H — fy^/-;U-5-«y|| (0.2 2 5 g, 1 . 3 9 mm o 1 ) % hV 
(0.5 7m l, 4.1mmol) s 1-t Koaf^yXfUT^ 
(0.22 2g, 1.64mmol) , 1 — m^vw- 3 - ( 3 ' —iff ^7 
15 ^/7"n hT/U) 3&/U3j?$V 5 F • -m^m (0 . 3 1 4 g , 1 . 6 4mm o 1 ) £ 
iPx.T^»# U7Co 1 N - Tfclfe-fb^ h y ^3,7fC^^i^D^.XS^^3i^V-e 3 m 

f-^77^- (^ an*M/^^ /U=2 0/1 T?^tB) ritSH-sr ^{CJ; 
DN- (l-^VvWfc^y ^^-3— f/UO 
20 tf?=3rf-5 K (0. 3 8 4 g, 8 3%) £#fc„ 
: 203 — 204 °C 
^JfeM 13 9 

n- ( 3 - y v^/p) - 1 h--y 5 -#/M?^if- 5 k<^/& 

^Jfe0»J 13 8 -C#7tN- ( 1 <^/UfcV4JJ 3 — f yV) - 1 H-4 >^ 

25 /-;>-5-*;^tn* (0.3 5 7 g, 1.0 6mmol) Ox^;-;i, 
(1 0ml) mMWfc, ^em.T ^^ — V A (0.363g) , 10%Pd~C 

(0.074 g) &ao*.T, *n«a«ELT4i*iw!i#ufc. ^srsr-fe.^^ httifi 
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tr*< y i?=.su) - 1 h — r y^/^- 5 -^-tf^if 5 K ( o . 2 5 o g , 9 

6%) 3r#fc 0 

: 2 6 5 ~ 2 6 6 °C , 
14 0 

5 N- (l-^f;U^iJv?y-3-^/U) -1H-- fy^/- /V-5-^7^3K=ar 

MfaM 13 9 T*#fcN - ( 3 - tr°-< V ^=-M - 1 H — f ls#S*-A>— 5-% /is 
jtf^Mf 5K (O.lOOg, 0.409 mm o 1 ) N ifrjiVJ*TA> 1 f h K ( 0 . 
1 0 1 g, 3. 3 4mmo 1) ^ (3ml) mftlcBHS (0. 1 2 

10 ml, 2.1mmol) SriDitl 5 U S'Ty ;fc*fb*->i|5 

(0. 1 2 8 g, 2. O 4mmo 1 ) %#n;L, fc^i&lz: LT#&0a* 

7k=10 0/lO/l«) TitMbfc, Bffifc^^4rip*.sri:^J:DH#:«r 

15 wfaBL, mmm^mwrnw^, mm., tiuzTtexftm-t-sz. tizzy n- u- 

^^;Hf^Ui?y-3 — iW-) -1H — f^j/— /u-5— */u#dp-f-5 K (0. 
0 7 1 8 g , 6 8%) £#fc 0 
jlbft : 2 2 8~2 2 9°C 

»J9 9©^l2l2»Cr^^ff^V> N j^Tt^t»Jl 4 l~H3feMl 
20 4 6cD^^^^Lfc 0 ftfc'U IH3WJ1 3 9T#fcN- (3-t°-<y^^ 
/v) - 1 H — r "s#*S*- A>- 5 -#/w£=¥f-^ K£JEIW-J1V^ 0 
H»J 14 1 

N- (1 -y^vH^y ^-3 — <;V) -lH-^y^^-5->!7W 
■9*5 K 

25 MS:m/z = 3 0 1 (M+ 1 ) 

mmm 142 

N- [ 1 - (v^ n^^r^vp* ^/v) tf^<y 3 — < )V\ - 1 H — i 

5 _ # /V jj* ^-9- 5 p 

MS : m/z = 3 4 1 (M+ 1 ) 
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mmm 143 

n- (1— fyyae;nf^y ^>-3-^M -iH-^y^/-;v-5-^ 

M S : m/ z = 2 8 7 (M+ 1 ) 

5 mmm 144 

N- (1 -v-^n^^tf^y i/ls- 3-> fAO -1H — (l/f^— /t—5-;*7 
M S : m/ z = 2 9 9 (M+ 1 ) 

m mm 145 

10 N- (1 -v^n^^^t^y — 1 H — i — /V— 5 — 

MS :m/z = 313 (M+ 1 ) 

mmm 1 4 6 

N — (1 -i/? n^fvvn^y S?^- 3 — (M -1H — T>-^V— 
15 #A-/£3r1f-3: K 

M S : m/ z = 3 2 7 (M+ 1 ) 

^ mm 147 

N- (1 — <^-J;UTHs<l/-3 — f/U) -lH-^fy^;V-5-AW 

20 (a) 3-T5y-2-T-^V>V^©^^ 

DL-y i/> (3. 0 g, 2 0. 5mmo 1) ©^fi/l/y (2 7 0ml) 5!§vij 

m&fcx^^-v-j ^y^7fy (30mi) x ta^t; h y ^ ^vv^ ^ 
(M) sr^Ttm^ i 4 o°c(cx4 8H#p^j££-frfc 0 m&m&VB&#tm&. 

^9/—A> (6 0 Oml) \zJ&\^m.\C mmVtc 0 #btlfc«^^nn*^ 
25 A{C^^^c^{Cl N itil. ftS^\ 3-T$y-2-T-t?^V^ (1. 5 
9 g , 6 0%) % y &fr 0 

1 H — NMR (DMS O - d 6 ) : 1 . 0 8 - 1.3 6 (2 H, m) , 1 . 51 
-1. 84 (6H, m) , 3. 00-3. 12 (2H, m), 3. 95-3. 9 
6 (1H, m) , 7. 5 6 (1 H, brs). 
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(b) 3- (MJW^y) - ^<D£*/& 
3-7?/-2-7f/Vy (1. 4 6g, 11. 4mmol) O^pn^ 

A (4 4 m 1 ) ^$1^, ifitt F !) xf ;V7 5 V ( 1 . 7 5ml, 12. 6 
mraol) \ tiXZfmt h V 7 =c=.;V*=f-?\, (3. 5 0 g, 12. 6mmol) ^flx., 

Mymm^^xmm) xmuz-rz^kizx*) s 3- (hv^r^y) -2 

-TifW^ (2. 9 3g, 6 9%) £#7t Q 
10 1 H — NMR (DMSO-d 6 ) :0. 9 8- 1. 3 6 (4H, m) , 1. 48 
-1. 54 (2H, m) , 2. 63-2. 81 (2H, m) , 3. 22 (1H, 
m) , 3. 95-3. 96 ( 1 H, m) , 7. 16-7. 49 (15 H, m) , 
7. 51-7. 52 (1H, m) . 

(c) 1— <^v>W-3- -2-T-SV^y^(D^ 

15 3- (fy^7 5/) -2-Ti*W> (2. 8 5g s 7. 6 9 mm o 1 ) (D 
fb7tKD77^ (3 0ml) mmm^ 0°C^:io^T6 0 %-7jc^b7^ b y 
!7A (4 6 2mg, 11. 6mmol) ^ffiltijS^-C 3 0 b 

7t 0 #^T\ ^-fk^O-v^/V (1. 0ml, 8. 4 1 mmol) C0^h^fcKn7^> 
(5ml) ^&&^mi:)oV^3 5^7WT?gTU Hi- 3 V\Yfr Y 7 - n 

20 ^TV^-r7^ (5 7mg, 0. 1 5 mmol) ^Dx., ^(CT 6 B#P H W£Lfc 0 
^M^^7K7^mx}%^> t, J — ( 0 . 7ml) 1 7K (lml) 

25 t?»W) r^M^1-5ni(Cj;i9 N 1— OvvP-3- (fy^75/) -2 
-Tif^W (2. 2 2g, 6 3%) £#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 05 ( 1 H, m) , 1. 22-1. 44 

(4H, m) , 1. 5 9- 1. 6 5 (2H, m) , 2. 8 5-3. 0 2 (2H, 
m) , 3. 41-3. 45 ( 1 H, m) , 3. 97 ( 1 H, d, J = 5. 9H 
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z) , 4. 00 (1H, d, J = 15. 0Hz), 4. 60 (1H, d, J = l 
4. 7Hz), 6. 96-6. 99 ( 2 H, m) , 7. 18-7. 41 (18 H, 
m) . 

(d) 1 — O^-N- hP^-3-7^y75 ^©^J5fe 

5 1— (hy^757) -2-Tif'W (4 2 5mg, 0. 9 
2 2 mm ol) Orh?tPa79V (11ml) ^i&fc-CzMSHt; y ^ 

^7^5 = 17 A (1 4 Omg, 3. 6 9mmo 1 ) ©r F7tKn77> (2 
2ml) SWRKijlTU 3 O^WlfcHlc, 3«r|HaBt**fc, 
*«r?&ap«, 7K^T^*3VNT7jc (0. 14ml) , 2 N-aMftfttf- MJ #^7K}§ 
10 ?fc (0. 3ml) „ tK (0. 14ml) ^P^fc 0 Sriltifi U «ffiOjgfiSt 

3 - TirV-^T ^ (319mg, 7 8%) £#fc 0 
1 H — NMR (DMSO-d 6 ) : 1. 2 2- 1. 6 5 (7H, m) , 2. 08 
15 -2. 23 (2H, m) , 2. 4 3-2. 5 0 ( 1 H, m) , 2. 59 (2H, 
br s) , 3. 17 (1H, d, J = 13. 6Hz) , 3. 24 ( 1 H, d, 
J = 13. 6Hz) , 7. 12-7. 27 ( 1 4 H, m) , 7. 44 (6H, 
m) . 

(e) 1 -s<Zs*JjV- 3-7^^7 5 XD^ffr 

20 1 N - h !) f 3 - 7if^y 7 5 > ( 3 O 0 m g , 0. 672 

mmo 1) ©tofl/y (7ml) mWt^ TkiftT^V^T^ (0. 2 5 
ml, 6. 6 3 mmo 1) «TU 7k^TT? 3 . 5B#W^Ufc 0 Rl&m&®} 

25 ttffibfc 0 «S^M-^^v"7^-e^ms it*gLTi ?.^^_3- T 

^<V7 (lOOmg, 7 3%) ^#t„ 

1 H — NMR (DMSO-d 6 ) : 1. 2 6- 1. 6 0 (5H, m) , 1. 70 

-1. 74 (1H, m) , 2. 28 ( 1 H, dd, J = 8. 1, 13. OHz) , 

2. 68 (1H, dd, J = 4. 0, 13. OHz) , 2. 7 7-2. 8 6 (l 
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H, m) , 3. 25 (2H, br) , 3. 57 ( 1 H, d, J = 15. 2Hz) , 
3. 62 (1H, d, J = 15. 4Hz) , 7. 18-7. 31 (5H, m) . 
(f) N— (1 — "tl^/UT-t^V- 3 — fAO -1H- 

5 1 ^^-3-T^^T^^^VNT, »J4 5©»?CTSi!& 

MS:m/z = 3 4 9 (M+ 1 ) 
HJfe#l 14 8 

10 N-T-^^V- 3 — T^- 1 H — f 5 -TJ/Utf^l^ K<D-£-j& 

Slife^J 14 7 -C#fcN- ( 1 — -<y^7^ V- 3 --4 >V) - 1 H — ( 
/-^-5-*;W*>t$ K (4 94mg, 1. 42mmo 1) ©x^;- ; v 

(2 8ml) iSfdWC m.mzX*?WtT>*~VJ* (7 l 6mg, 11. 4 
mmol) % 10%^7^AA-*y (50%-g"7j<^, lOOmg) Srip^. N 

ys\«/T^-T7k=i o/i/o. i-vmm -emm-rzztKzy, n- 

T-^^^-3— f;V-lH- f ^?^/— yU-5-^/V7K=3f-^$ K (2 6 7m g, 
7 3 %) £#fc 0 
20 MS :m/z = 2 5 9 (M+ 1 ) 

HJfc#!]9 9©#fefc!gETK;S:$:fT#v\ J^Tl-^-r^^j i 4 9~J£&fe#iJi 
5 4 <Dih&m&&& LfCo fcfc L N 1 4 8 T'ifeN- Ti-M^- 3 — Y A> 

- l H — r 5 -T^v^f-^ K«rlJKJ|sRcJ8v>fc. 

mmm 1 4 9 

25 N- (l-^^/l^TirV^V- 3-^/1-) 
$ K 

MS : m/ z = 2 7 3 (M+ 1 ) 
iWfeM 15 0 

N- (1 -^T-WH'lls-a-' {As) -lH-^y^/-;V-5-«^f 
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$ K 

MS : m/ z = 315 (M+ 1 ) 

mmm 151 

n- (1— < yyu\?frTi£y^-3-j7]s) -ih — 
5 k 

MS : to./ 2 = 301 (M+l) 

hwj 152 

N- (1 - ^n^7f/-?y-3-^ f/U) -1H f^y^/V- 5-*;U 

10 MS :m/z = 313 (M+l) 
15 3 

N- (1 -^T3-i>-^PTi?^-3-- r/V) -lH->TW-/l/-5-* 

MS :m/z=32 7 (M+l) 
15 15 4 

N- (1 — T h7t Kn— 2H-t°7^-4— ^yl/7€^y- 3 — f /V) — 1H 

MS :m/z = 3 43 (M+l) 
MMffl 15 5 

20 N— (8— <y-^- 8-TD* tfv-^a [3. 2. 1] 2}-^-3- + A0 _ 
1 H- + 2/^y*— 5 -jfr/HtfdM^ K©^ 

(a) 8— O-^/V- [3. 2. 1] ^-^^^-3-^-^ 

8— <^V-8-7flf^P [3. 2. 1] ^^-3-^ ( 538 
25 mg, 2. 5 0mmo 1) <D^9 J — As (5ml) WM\Z.^ Iatt50%-t 
Kp^t^7 5 ^7K^^ (18 2mg, 2. 7 6mmol) ^JPxi, 1^X4 

VvVV-S-Tlftf^in [3. 2. 1] 3-*^ 1r*l/J* (5 1 
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6 m g , 9 0%) <£r#fc„ 

'H-NMR (DMSO-d 6 ) 8 ; 1. 4 9-1. 6 9 (2H, m) , 2. 
04-2. 2 5 (4H, m) , 2. 59 ( 1 H, dd, J=3. 3, 14. 9 
Hz), 2. 98 (1H, d, J=15. 4Hz), 3. 35 (2H, m), 3. 
5 65 (2H, s), 7. 23-7. 41 (6H, m). 

(b) 8 — <^i?A — 8-Tif fcTS^n [3. 2. l] 

^kUf^AT^^^A (15 2mg, 4. Olmmol) ©7h7tK 
077> (3ml) SSjSafciH, g|BtT8 — <Z/i?sV- 8 -Tlf ITS'* p [3. 
10 2.1] ^ ^ i^- 3 — ^-dr->A (230mg, 0. 999 mm ol) O 

rh7tKP77^ (4mi) mmm&mT u 8 «iniii L7t Q Rf&m^yic 
mx^mu ?x (o. 2mi), 2N-7kmt-i-hy vj»&mm (o. 4m d % 
tr (o. 2mi) ojiR-eJn^-cjt^bfco ^4feSr«iab, mm<Dmm^ 

w £ {C «fc 9 , *i>*<E>^#fi«3 Sr£tf 8 — <>-^/v- 8 -Tftf^ a [ 3 . 
15 2. l]^^7-3-7$7(246mg) 

(c) N— (8-^^vvV-8-T1firv'^u [3. 2. 1] ;t?#-3~^ 
)V) -1H — f 5 —ft % KO#fiJ£ 

8— <V^yP-8-T1f tfv^a [3. 2. 1] ^^y-3-7$^ffll\ 
5©^fc?i:T^|£^fT^\ N— (8— <^i/jU-8-T-?\?i/? 
20 n [3. 2. 1] # - -1H — rv^y— yV-5-7J/V7j?=¥-^5 

MS:m/z = 361 (M+l) 

»^!ll 4 8©^tiC-Cat£;mV\ ^T(-^i-*»!j 1 5 6 

-g*J&Lfc 0 fcfcU HiS^lll 5 5T?#ytN- (8 *i"S?/u- 8 -Tif fcfi^ o 

25 [3, 2, 1] -lH-'f^^V-S-^V^t^ K 

MMffl 156 

N- [3, 2, 1] *?*-3 — fVV) -1H — <^?V— 

)V— 5 -7^/V^^f-? K 
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MS : m/z = 2 7 1 (M+ 1 ) 

bTto 

ifeM 15 7 

5 N- (1-T1f tfv-^n [2, 2, 2] -lH-^y^y*- 
/k- 5 -^/Vtfr^IrS: K 
MS : m/z = 2 7 1 (M+ 1 ) 

mmm 1 5 8 

trans-tert — zf^/V— 4-[ (1 H-^fy^/-;l/-5 — iVl^/V/}? 
10 ^ yV) n^^vvl^/W^ - h<D&)& 

(a) trans — tert — y^fr 4-75 / t2^3r>vV;fr/W<;>< — 

trans — 1, 4 — / ^^P^^rfy (5. Og, 4 3. 8 
mmo 1 ) <D2 u vft/UJ* (10 0ml) mm^Xl?- tert 

15 — zj?^— h (4. 7 8g, 2 1. 9mmol) ©^ud^^A (7 5 

mi) ^^d^l. i. 5&mm&\^± 0 BLj&m&mm^frm^ mt*?-^^ 
^ i/ v a b , mm&mjzm^ tr # b tbfca^s^ y # <?a<# ^ ^ ^ n 

h^7^-r— wfo^K/ * ? ;— } v/T^^=.Ti& = 9 0/1 0/lt^ 
20 tfj) Tit^U trans-tert 4 — T 5 / n^dri/^^ 

s<*-h (2. 8 1g, 6 0%) £#fc 0 

(b) trans-tert 4 — [ ( 1 H-^f ^^y*-yi,_ 5 

##m-r#fciH — o^^-jv-^-^^^m. (2oom g , 1. 23 

25 mm o 1 ) ON, N- ^ 5 K ( 1 5 m 1 ) ^^(C, trans 

-tert-^^P 4— T$ / v'i* n^vVKfryl-'^ - h ( 3 1 7 m g , 1. 
4 8 mm o 1 ) , h V =^^~)VT $ > ( 0 . 172ml, 1. 23 mm o 1 ) „ 1 
(3' -^f;l/7 5;7"p^) K • -jSKlfe 

(3 5 5mg, 1. 8 5 mmo 1 ) % t Kndr^yy h ]} TV -A* (2 0 0 
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mg, 1. 4 8 mmol) §r*D^, Sfitt 1 R$f1Qtt# Lfc 0 RMf5:5 0 

■c-ciwofiLfci, ox;x*7k%}}Uz-it 0 ±zitmft&tim®, Mitt 

r a n s - t e r t -^^vU— 4 -[ ( 1 H--f ^#V—)\>— 5 ->< AO&/Utff= 
^) 7$y]^n^'>/l/*^- h (4 3 5mg, 9 8%) £r#fc 0 
5 'H-NMR (DMSO-d 6 ) 8 ; 1. 18-1. 44 ( 6 H, m) , 1. 
36 (9H, s) , 1. 82 (4H, m) , 7. 54 (1H, d , J= 8 . 6 
Hz) , 7 . 8 1 ( 1 H, d , J= 8 . 6 Hz) , 8 . 17 ( 1 H, s ) , 
8. 19 (1H, d, J=7. 6 Hz) , 8. 2 9 (1H, s) . 

mmm 159 

10 N- (4-7?;^P^i/;l/) - 1 H-> f 5 $ K 

"MMM 15 8 T*#7t trans-tert 4 - [ ( 1 H — 

—JV- 5 — f/l'1lA'ft=-A>) T%/~\ a^^r^;w^ — N ( 4 2 0 m g , 
1. 17mmo 1) l:MJ7/l/^ng|^ (6. 0ml) ^D^L, £iBKlT 1 B#RJ 
15 m^bfco Mt^HlJEML/cf, ^0«»aiilix^;-;i, (10ml) 

n^^^/p) - 1 H—r^^y-/u- 5 -^/^>if5: k h y 

(3 6 3mg, 8 3%) '£#fc 0 
'H-NMR (DMSO-d 6 ) 6 ; 1. 44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 0 0 ( 1 H, m) , 3. 7 3 (1H, m) , 7. 5 6 (1 
H, d, J=8. 9 Hz) , 7. 8 0 (2H, m) , 8. 19 ( 1 H, s) , 

8. 28 (1H, d, J=7. 7Hz) , 8. 30 ( 1 H, s) , 13. 2 
7 (1H, s) . 

mmm 1 6 o 

25 N— {A-^y^^ u^^rlyjv) -lH-^y^/i'-S-j/^t- K 

(a) t e r x—^f-jV 4 — t Kn *ci/i/? vj^^-^U^j /U/<^ — hCD-g-j# 
^7y^-4-7^^o^ty-;l/ (8. 06g, 70. 0mmol)c2 

x-z?$ /—^mmm (122. 5m n m % Mf^v^TTk^^hy *a 
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(2. 9 1g, 7 2. 8mraol) (Dj&m& (5 2. 5ml) &lB5-tz%k\Z. s S?— t 
-Zt'f-Ay i?*Uls7$*—h (15. 9g, 7 2. 9mmol) ^P^l, ^i&fc&VNT 

««^L7t 0 S^l^{-7K^n^ s n ^-V-^X'ttittilstCo Ktfcti 

S&iliBgU ^11, t e r t--f^-7V 4-t Yv^r**/^? n^3f i//Ujj/U/< 
5 (2. 7 0g) LT#fc 0 £r 1 N-i&^T^ML 

7^— (^ntt^yvA/i^^^/W-c^ttl) SCtfc.tt), tert 

4 - t Ko n^^^;^;w^ - f (11. 3g) (•0M3:T 

10 14. Og, 9 3%) &#fc 0 

1 H— NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 

(9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s) , 6. 64 ( 1 H, d, J = 7. 5Hz). 
(b) tert— r/^yl' 4 -^^rV n^^vvlo&A-^y — }> 
15 }) A* (1. 7ml, 19. 5mmo 1) ©t^f^M (30 

ml) fcl, -6 0°CT'^^^-/V^^^dre/F (2. 0ml, 2 8. 2 mm o 1 ) 
(Dmt^f-U^^i (6ml) ^lO^IWTiTU OtKl^-C 
1 O^-raSK^U^io #CV N t?t e r t -y'^/U 4 — k Kn =¥i^>i* n^=^>/lo& 
h (2. 5 6g, 11. 9mmol) ©IjWfk^t (14 0 
20 m 1 ) £3 5#|HJjW-C$RTU - 6 0°C^*3V^X4 0#|KHt#Ufc o MJ ^ 
(8. 4ml, 6 0. 3mmo 1 ) Sr- 6 0°C\z.$d^xM7Ltz.m^s £ 
ia*-eg^c#iS.Ufc 0 ^BteWcjJcSrJDit* ^nn*/VA-Crt£HLfc 0 ^ 

25 ^77^- (^nu^/UA/g^^^-C^ttJ) -C#»3»iSr-f S r. £ »C «t 9 > 

t e r t — l/^/l' 4 — ^-dp-y v^y b^^^- h (2. 2 3g, 8 7 
%) £r#fc„ 

l H-NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 ( 2 H, 
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m) , 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5Hz) . 
(c) 4-T5 y u-^ihy ><D&f& 
tert~zfJ-JV 4— ^~^y v-^ n^^r^/^/W^^— h (1. OOg, 4. 
6 9mmol) (Di^fcy^l^y (4 7ml) t&^ThP7;^nSti 
5 (4. 3ml, 5 5. 8 mm o 1 ) ^Px., ^^£T^iS#Lfc 0 

7^ 7 v^^n^^ri^-y >• (3 7 8mg) £#fc 0 
10 (d) N- (4 — rf-^F-y cr^^y/V-) -ih — fy^y— ^- 5-^7^/J? 

4-r^ y y^jiv^T, mmm4 5(D^m-m^xR^n^\ 

N- (4-t^yy^n^V;l') - 1 H->f y^y-yl/- 5 -*;V*>t $ K 
15 MS : m/z = 2 5 8 (M+ 1 ) 

MMW 16 1 

N- [4- (^f>75/) is? u^*cis/V] -lH-^y^;I/-5-^ 

HWJl 6 0"Cl#fcN- (4 -^-^y xj^^^jV) -1H — f l/-!?lf—;V 
20 -5-*;Hif*t5 K (4 0.' Omg, 0. 1 5 5 mm o 1 ) (D* ? / — A- ( 1 . 

2mo mmzmwi (o. 0 9 6mi) *mimv, o^mm&vt^o 

^(Dmmz4 0%y ^^T^y-TK^ (6 0. Omg, 0. 7 7 7mmol) 

*nx.^T^b^2H^r^?ab/c 0 m^>Ty7kmikfe?m-rby *a (4 8. 

7mg, 0. 7 7 7mmo 1) <D?- $ J —;V (0. 6ml ) M^ITL, £ f> 

8mD *iwx-x^ux~i&umw LtL&. mm&m ^xnhtitc.m.±^mm^ 

7k= 10/1/0. K« t'SfnritJ;^ N— [4- (y^VT$ 

y) ^y^D^df--y^] - 1 H-y y^y— yu- 5 -^/wk^ij-s; f OffeHMyco 
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MttftO (12. 2 nig, 2 9%) RXfN- [4- {ff-jVT ^ J) 

*y;V\ - i h — ( istfV-fr- 5 -%;vm^ * K (iifM:#J<^&#:) (28. 

3mg, 67%) £#fc 0 

SItt#HtMS:m/z = 2 7 3 (M+1) Q 

5 ^^feM9©^^c-c^/^:^^T^v^ > ^T^^tni^ji 6 2~i»ji 7 

0<Dte^££-J&L*: o fcfcU H»!ll 5 9T^#fct ran s — N— (4-T 

mnm 1 6 2 

10 trans-N- [4- (i^ ^^7 5 / ) n-\df-->vl/I -1H--Yyyy 
— ^— 5 -%Sls7$3ci}-* K 

M S : m/ z = 2 8 7 (M+ 1 ) 

mmm 1 6 3 

trans-N- [4--(7^;V75 7) V^u^^i/yV] -lH-l'yyy- 
15 /V- 5 -^/V/f^l^ K 

MS :m/z = 3 15 (M+ 1 ) 

Mtfcm 16 4 

trans-N- [4- (-^ y ~?xi ¥;1<T 5; 7 ) ^ a^^^V] - l H — f > 

20 MS :m/z = 301 (M+ 1 ) 
MMM 16 5 

trans— N— [4— (i/^n^f^j'y) ^ n-^drvvV] — 1H — { Is 
MS : m/z = 3 13 (M+ 1) 

25 mmm 1 6 e 

trans-N- [4- (->^d^>^V75;) */t7 -1H — f 

>-#y*— ;V- 5 K 
MS : m/ z = 3 2 7 (M + l) 
MMM 16 7 
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trans— N— [4— (i/f n^^>A'T 5 J) n^df-vvV] — 1 H — 4 
l/?*/— ;v- 5 — K 
MS:m/z=341 (M+ 1 ) 
16 8 

5 trans-N— [4- (T h 7 t Kd- 2 H— fcf^- 4 —JfUTS. S) 
P^^v'/V] — 1 H-^T Is&^J— As— 5 — ^7^7K=¥ih5 K 
MS:m/z=343 (M+ 1 ) 
16 9 

trans-N— (4- { [2- H^^/Vsh*- */) m^vW] T % 7 } i^n^ 

10 =5rv^/V) - 1 H ( l/*fy—j\s- 5 -^7^#^if^ K 

MS:m/z = 3 9 3 (M+ 1 ) 

MMM 17 0 

trans— N— (4 — fcf^U S?^— 1 — ^ ct^.df- — ih — f >^ 

15 MS :m/z= 3 2 7 (M+l) 

^ifeM 1 6 1 0i^Sfet3JtDrSJCS«rfT^V\ I^Ti-^t»J 17 1 — 17 2 

HJfeM 17 1 

N- (4— T-tf^v^— 1 — f/l^>^ n^drvvlx) -1H — i^tfl?— /P— 5- 
20 #^3rU-S; K 

(ffitt©S4 -5 2 lolftffi 
SWHtMS :m/z = 2 9 9 (M+ 1 ) 0 
MMM 17 2 

N- (4 - t°cr y 1 —Y/Vv-^ n^3rS/yp) -1H fy^/- /I— 5- 

25 ^7^#>f-5 K 

P^tt^i: t> CM S : m/ z = 3 1 3 (M+ 1 ) 0 

#ate«i 3 8 (D^mzmtx&j&%fttf:v\ &LTte7Mr2mmi 7 3©m 
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mmm 173 

t r ans-^>^ {4- [ (1H — OPV—jV- 5 j\,i$~jv) T 

5 1 H — NMR (DMSO-d 6 ) 5; 0.9 2- 1.0 5 (2H, m), 1. 
25-1.43 (3H, m) , 1.70-1.78 (2H, m) , 1.82-1. 
91 (2H, m) , 2.88 (2H, d, J = 6.3Hz) , 3.68-3.8 
0 ( 1 H, m) , 5.01 ( 2 H, s), 7.28-7.40 (6H, m), 
7.54 (1H, d, J = 8.6Hz) , 7.84 ( 1 H, dd, J = 1.5, 8. 
10 6Hz), 8.18 (1H, d, J = 7. 4Hz), 8.19 ( 1 H, b r ) , 
8.31 (1H, s) , 13.24 (1H, br) . 

-g-J^LfCo fcfcU MMMl 7 3"C#^t r a n s -^i^/P {4- [ (1H- 

15 — h^wM^m^^ 0 
mmm 174 

trans-N— [4- (75/^ ^) ] is? u^.^-^/V'} -1H-- fy// 
ttfe : 2 5 9 ~ 2 6 1 °C 

20 mmmQ 9(Djjmzm£x&fo%ftfj:\,\ s^Ti^-rmmmi i 5~»ji 

8 3cD-fb^£-&EfcLfc 0 fcfc'U Hft^ijl 7 4T?#fct r a n s-N- [4- 
(757^ ^vW) */# p^^^V] - l H-^T ^^^/—j^— 5 -#/Pzf?^1h5 K 

H»J 17 5 

25 trans-N- {4- [ (^f;l^7^) 7 ^VK] i/^ n^3f ~>/W -1H 
--f >y^—A— 5 K 
MS : m/z = 3 0 1 (M+ 1 ) 
HifeM 17 6 

trans-N- {4- [ (^1/75/) 7^^] t^aj-v^v} - 1 H- 
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MS : m/z = 3 2 9 (M+l) 
Hifc^J 17 7 

trans-N- {4- [ WVT'bWU) ^^JV\ is? u^^i/jls} - 
5 1H — (>yv*— ;V- 5-#^tf^-+3: K 
MS:m/z = 315 (M+l) 

17 8 

t r ans-N- {4- [ (f^ n :/^/UT 5 7 ) v^^Z/M — 

1 T IsW—sV- 5 -^A-^lh? K 
10 MS :m/z = 3 2 7 (M+l) 

MMM 17 9 

t r ans-N- {4- [ (SH/^ u ^;V7 5 / ) ^^vW] a^rV/W 

- 1 isyy— }V~ 5 -#/l^3f1?-$ K 
MS: m/z = 3 8 1 (M+l) 

15 jftffiM 18 0 

t r ans-N- {4- [ (v^ D-<yf^7 $ y ) *=f-}V\ X3^*c*/;v) 

- 1 T 5 -^7^7p>ih$ K 
M S : m/ z = 3 4 1 (M+ 1 ) 

mmm isi 

20 trans-N- {4- [ ('^n^WU) ;* ^vU] ->^a^=^v-y^} 
-lH-^f yb- 5 -^7^7}?drih5: K 

MS :m/z = 3 5 5 (M+l) 

18 2 

trans-N- {4- [ (^ h ^ fc Ko - 2 H- If 7 ^— 4 — -f/UT 5: y ) * 
25 9vW] f^n^^W - 1 H-^ /V- 5 -jj/Vjg* -9- 5; K 

MS :m/z = 3 5 7 (M+l) 
^IJfeM 18 3 

trans— N— [4— (t^y-^V— l — f^^^-yP) vvv] — 1 
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MS : m/z = 3 4 1 (M+ 1 ) 
6 (D4k&m ^MfeL/Co 

mmm 1 8 4 

5 trans— N— ( 4 — t Kp ^isi/f n^-df- Is A*) — 1 H — -f istfy* — 5 

MS:m/z = 2 6 0 (M+ 1 ) 
Hife0!l 18 5 

N— (4-^^-/l->^ n^^vvV) — i H-^T Is ft"/— JV— 5 — # A^df--?- 5: K 
10 MS : m/z = 2 5 8 (M+ 1 ) 

mmm 1 8 6 

*^vi/ 4- [ ( 1 H-^ y^^/-^- 5 --f 75/] 
^■■V-Zsjj jVj$**sU— h 
MS: m/z = 3 0 2 (M+ 1 ) 
15 S^&fo#!j 18 7 

N- (4 - t Fn dri// f;^;? n^^) — l h-^^^^— /lx— 5 — #/U< 

18 6 T'ftfc^ ^vV 4 - [ ( 1 5 ->f /P#/PaJ?=. 

y>) 7 5/] ->^n^s^>-^7;V7i?^->^— h (30. Omg, 0. 0951 
20 mmol) OrF7fcFD77> (3. Oml) ^lC^TvX^b(5 5*y 
•7 A (10. Omg, 0. 4 5 9mmol) Sr^D I, JBlIST 2 R$flQ^iafl| 

# Ufc 0 KJE&^m 1 NzkKfc-*- h y ? Ajjc«fiK ( 0 . 8 m 1 ) £ijn;tT^i&THfc 
«&S6#LfcgL »«HfcBLT#feil*:adferiMfeafcjtS:^^/-^ (3. Oml) 

* r* $ h amwmT 1 ^na^am^ l it 0 mmnm tt->y* a, ? u 

25 "rhP??* — (^3*;^/^;- /P=2 0/lT?^tb) •cwsi-fs r. t 
(£,£9, N- (4-t Ko^->^f^">^n^v';v) -1H — <^&if—>V— 
5-^7/w^>ih5K (2 3. 5mg, 9 1%) 
MS: m/ z = 2 7 4 (M+ 1 ) 
18 8 



WO 02/100833 PCT/JP02/05609 

117 

tert-^f/l/-3- [ (1H — f Is As— 5 — ;\stf=.j>V) 75 

(a) tert-^A 3-7$;^n^t^w^-f©^ 

1, 3-5?7 5 J n^^lh^ (1 5. 0 g, 13 1 mm o 1) ©^noajvu 
5 A (3 0 0ml) ^i:^-tert-^*-*^f (14.3g, 6 
5.5mmol) ©^oc*;^ (210ml) ii^lTLfctifit«S 

/l^^a^ (^aa/Js^A/^^7— /w-ci^ffi) x^Uir^^t\cx 

Nert-^f/P 3-75/^nAJrfy^- — h (13.0g, Ifc 
10 ^92 %) £#/c 0 

(b) t e r t -^^V^- 3 - [ (1H f ls?*S— As— 5 -4 )\,j3)Vi£=. 

M 7 5/] v-i^ P^f^Ao*;— bCD^^fe 

»J13 8 (e) ^^fc^CT^/ft^&lX *i®©>f^^^^ Lfc 0 fc 
f£U tert-T^/W 3-75 / P^^ri^#— — h ^^Jl^ 
15 fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.10 (4H, m) , 1. 7 2 (4 
H, m) , 1.9 4 (1H, m) , 3.7 9 (1H, m) , 7.5 4 (1H, 
d) , 7.83 (1H, d, J = 7.1Hz), 8.17 ( 1 H, s), 8. 
25 (1H, d, J = 7.9Hz) , 8.31 (1H, s) , 13.23 (1 
20 H, s) . 

MMM 18 9 

N- (3-75;^n-^;i/) -lH-/Ty^/^-5-^v^t5 K 

MMM 18 8 t e r t -Zf^A— 3 - [ ( 1 H — i Istf-J^V- 5 —>i 

25 /k^;/V7}?^^) 757] u^3ri//l>%—/<?i— h (3.0g, 8.3 

mmo 1) ^rv^on^v (32ml) \zMM\^, h V ~7 jVOrvW^k (3 0 
ml) %mT^tc&, mtE.X^^mWLtz 0 ^t^iJITSiU l>;vxv^x 

S^tK (10ml) ^^U7t#, t&fnJS#7k (50ml) &1Wz_^&X 2m$ 
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5 K ( 2 . 2 g , Jte^a 9 9 %) £#7fc 0 

1 H — NMR (DMSO-d 6 ) S; 1.14 (4H, m), 1.76(3 
5 H, m) , 1.96 ( 1 H, m) , 2.72 ( 1 H, m) , 3.28 ( 1 H, 
m), 3.8 0 (1H, m) , 6.72 (1H, d, J = 8.3Hz) , 7. 
54 (1H, d, J = 8.8Hz), 7.83 ( 1 H, dd, J = l. 5, 8. 
8Hz), 8.25 (1H, d, J = 7.9Hz), 8.31 (1H, s). 

mmm 140 (D^m^m^x^m^n^^, ^T^-rmmm 190 — 1930 

10 <k&m%&f$L1t 0 fcfcU HIMl8 9t'#fcN- [3- (75;^f;u) ] 
U^n^^A^ -1H — f^/- -ZuVig^y-* V*WMz.m^tc 0 
MMM 19 0 

N- [3- ] -lH-^y^/-/V-5- 

15 MM : 225 — 226 °C 
HJfe^iJ 19 1 

N- [3- Wy/n f/V7$y) ] v^n^^^/P] -1H — { 
5 -^7^dr^5 K 
MM : 2 2 2~2 2 3t 

20 mmm 192 

N- [3- (^75/) ] ^n^drvvt/I - lH-^>^-/I/-5-* 

: 216~218t; 
MMffl 19 3 

25 N— [3- (^a7*W5y) ] *s# n^^t/A,"] -1H-- j^ffif— A>- 
5 -^7/P##ih$ K 

: 2 4 7 ~ 2 4 9 °C 
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mmm 1 9 4 

f-zf-As 3- [ ( 1 H-^ V^y^- 5 --f 7^/] v-^p^ 

MS : m/z = 3 0 2 (M+ 1 ) 
5 18 7 CO;!rfek:mCTK;&£?TftV\ ^TI^/TtWJ 19 5 (Dlk^Vd* 

L7t 0 fcfc U 19 4 Tiffed 5vV 3 - [ ( 1 H -4 

5 — { /ls$u\s7$=.;u) 757] v^n— ^>-#;V7it>^w- b^Jl^.^^v^c c 
19 5 

N- [3- (k Kndri//f;P) is? u^^^;V~] -1H — r JV— 5 - 

10 tJ^^% K 

MS :m/z = 2 7 4 (M+ 1 ) 
Slifetfil 19 6 

N— { 3 - [ (^y^V75 7) - i h— -r 

— /I — 5-JJ^7$*y-% K^J* 
15 (a) 3— [ (ter t-yh^^;l/^=;V) 7^7] n^^i?-^^ 

3-7$;^n^ty«^t (1. 0 0 5 g, 7.02mmol) CD 2 N 
-TkM^ hV V ATk^^g (14ml, 2 8mmol), l,4-^t> 
(15ml) iI^7X!S«L, S?- t e r t h ( 3 . 

20 2 5m 1 , 1 4. 1 mm o 1 ) ZMX-Xm&fflft Ufc 0 »?RSr7K"e#3R UT 

^ai— 7vi--ei5fc^u 7k«m 1 n-^^d^lt p h 6 ~ 7 t Ltcm^. 5 % 
-MezkSt* y £7 atm^^^t p h 2 ~ 3 £ ufc 0 ®^^5vvt~ 3 mttft u 

£&c£"93- [ (ter t-^h^^A/^-;V) T $ / ] v^^o^^^^^ 
25 (1.5 8 7 g, 9 3%)£#fc 0 

(b) ter t—Zf^jV 3- [ (^^7 5/ ) ^/P/j?^^] v^n-> 

3- C (te r t -y b*->%;ls7$~ M T$y] ^ n 
(0. 5 0 2 g, 2.0 6mmo 1) O^on^y (7ml) 
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^7 ^ (0.44 8 g, 2.27 mm o 1 ) <Di?# po^V (3ml) MM, 
l-tKD^>XM)7/^ (0.3 3 7 g, 2.4 9mmol) N 1 

°?A>- 3 - ( 3 ' -V* f-jVT $ J tW) %A>i£ 9 M 5: K • — 4(fflfe!tt ( 0 . 
4 7 7 g, 2.4 9mmo 1 ) &Jn*.Ttf$-#SM$ bfc 0 »«ESrfffife^^/VT?*3R 

5 u 5 y »>A7k»tt (20) % mmm* (2@) , ^p^^Tk 

nvF^77-f- (^pc/t;i/VSii^=2 0/iTi^tB) -clf§H-<5r 

£lC«fc?K t e r t-y^/V 3- [ (^y^7 5/) ^ & 

h (0.7 9 6 g, 9 1%) Sr#fc 0 
10 (c) 3-T5 y-N, N-^>^^^n^^^^7^^>ih$ K . — ^ 

tert-/f/V 3- [ (^^75 7) #7V/Jwl/| PJ^MJ-iot; 
— h (0.749g, 1.77 3mmo 1 ) <DT h7t Ka77> (4. 5 

mi) itiuN-m/i, A-i/tt-f-^mm u.smi) *toz.xn&M 
15 ^bfco mm&mmm&\sit&hji>^>x^m (2m ts^^ia!), 3-r 

$ y -N, N-v 5 -<^v5/Pv'^n^=arf->-^/^df-^$ p . — %OtiiL (0. 8 4 
8 g , > 9 9 %) <Sr#fc 0 
(d) 3- [ (^y^7$/) *?-)V\ S^t3^3MfVT5V©-&jfc 
zkUHbyf A (0. 3 3 7 g, 8.8 9 mm o 1) ©f f7tKn 

20 77V (5ml) litt3-7$y-N, N - n^^isjjn, 
•fc^-V $ K • — ( 0 . 8 4 8 g ) Of h7t Fn77V (5ml) ¥&W.& 

MTUfci, M^LT3^m#L7h 0 «*«r*»T»?&*|I U 7k (0. 3 3 
ml), 2 N-TKSft-fk-t- b y «7 i*7*;« (0.66ml) % zK (1.0ml) (DjlR 
I'lTLfc©^, ^mm^^-t h*ifi'T?itgiJLfc„ *»«t «3»jiSr«Eg5feU 

25 ^#j—a> (10) , h/i^o- (2 0) T*«&L7t^> aftBEft«i-SrtJc:J:9 % 
3- [ (^y^7 5 7) ^9^7V] $/^P^t>7 5> (0.5 5 0 g, 9 
9%) «r#fc 0 

( e ) N — { 3 - [ (^y^7 57) ^ ^ n^#5//U} - 1 H- 
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3- [ (^y^VT^/) *7vv] ^P^tV75^ (0.5 4 2 g, 1. 
7 6mmo 1) CON, N-^f;^M7^ K (5ml) m&\Z, 1 T* 

#fclH- -r^y— /U-5-*^tff^Bft (0. 2 8 5 g, 1.7 5mmo 1) „ 
l-tKn^WXI>y7y-;V (0.2 8 5 g, 2.11mmol), 1 -rc 
5 ^TU- 3 - ( 3 ' - v 5 ^ ^;V7 ;/^n $ p ■ — &&& ( 0 . 

409g, 2.13mmol) ££n^T/«fi*£ LVt 0 lN-Tkllht MJ 

= 30/i«) <b{cli «9N— {3- [ (^y^/UT?/) 

10 ?vl/| ^txi^^M -lH-^y^'-;l/-5-*A'^t$ K (0.6 0 
5 g , 7 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (1H, m) , 1.13-1.37 (2H, m) , 1.69-1. 
88 (4H, m), 1.93-2.03 (1H, m), 2.19 (2H, d, 
15 J = 7.3Hz), 3.4 9 (4 H, s) , 3.7 5-3.8 7 (1H, m) , 
7.20-7.26 (2H, m) , 7.30-7.37 (8H, m) , 7.55 
(1H, d, J = 8.7Hz) , 7.84 (1H, dd, J = l. 6, 8.7) , 
8.17 (1H, d, J = 7. 9H z) , 8.19 (1 H, b r) , 8. 31 
(1 H, s) , 13. 2 5 (1 H, b r) . 

20 mt&mi 3 9 (D^mcm^x^it^n^\ ^rt^tMMi 9 7©«^ 

^fifcbfco TfcfcU MMMl 9 6f#fcN- {3- [ (^y^7$/) ;>< 5^ 
HJfe08 1 9 7 

25 N- [3- (75/^f^) ] i^n^drvvi/] - l H— T is?"/— fr- 5 
Sfc^ : 2 3 0 ~ 2 3 1 °C 

0 1 <Dfc&m&-kf&LiL 0 
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mnm 1 9 8 

c i s-N- (2-fc Kn^S/t^n^df-S/yiO — 1 H—-Y As— 5 

M S : m/ z = 2 6 0 (M+ 1 ) 
5 »J 19 9 

N- (2-t Kn^v'^D'sdfv';!/) - i H-^f 5 -#,^3^ 

$ K 

MS : m/ z = 2 6 0 (M+ 1 ) 
HJfetfil 2 0 0 

10 N- (2-y5vi^>y p^^a-) — 1 H — -< Is&^/^—jV— 5 — ^/P/tfdri^ $ K 
M S : m/ z = 2 5 8 (M+ 1 ) 

mmm 201 

c i s-3igvp 2- [ (1H — (>¥^—j\->- 5 /Vjj;\s7$-/v) 75;] 

15 MS:m/z = 316 (M+ 1 ) 

MffiMl 8 7©;£feJcfilCTKJ&£fT&V\ ^T^-f»^!)2 0 2<D-fbg^)&- 
^J55cLfc 0 fcfcU Wl2 0 1Tllfcc i s-^^/V- 2- [ (lH-^y^ 
5 f/V#^7tf-/W) 7^] v-^ h^jgqsl- 

20 MMM 2 0 2 

c i s-N- [2- (t Kn^i/^f/V) cr^^vvl/] -IH-'f^- 

MS : m/z = 2 7 4 (M+ 1 ) 

£8ft0!l4 5<^&{;i:itDTKJfc^T#V\ ^T{-^i-^Jg^iJ 2 0 3 ©-ft^#£r 
25 /&bfc 0 

2 0 3 

trans 2 - [ ( 1 H — f A — 5 — f JV* T 5 

MS :m/z = 316 (M+ 1 ) 
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mmm 1 s 7 <D^m^m^x^it^n^\ ^-r\^-rmMm 204 oit^ 

&&J&Ltc 0 fc*TU mmm2 0 3X*mc trans 2- [ (1 H- 

5 mmm 204 

trans — N— [2- (tKn^f;V) v-y n^dri^] -ih — ( Isff 
MS:m/z = 2 74 (M+ 1 ) 

^wy4 5 (D^m-m^xKj&*ftts:\,\ uTi^-rmmm 205 <z>m^&- 

10 ^J&Lfco 

2 0 5 

y 9vV 1 - [ ( 1 H — T 1<"!?V*—JV- 5 —>( M 757] ^^p^v. 

MS:m/z = 3 02 (M+ 1 ) 

15 mi&m 18 7 cd^^^ct^j&^t&vv j^T}-^-rn»j 206 (Dits-m 

£r-£-J&L?c 0 fcfcU 2 0 5 T'#fc^ ^ 1- [ (1H — <^?-/—;V 

lHjfe^l 2 0 6 

20 N- [1- (tKn^^f/b) ->>o^dr^/U] - 1 H — f >^y— 5 - 

MS :m/z = 2 7 4 (M+ 1 ) 
H»J 2 0 7 

n— a— <^/i/-5-t*ytfB5??y-3-/ r/w) - i h — r y^y— 

25 /V-5-*;v#>t5 KOM 

(a) 1 — -<l/\?jV— 5 — ^-dF-y- 3 - tfn y iyyTJ/l^yS^O-g-fiJc 

y^A- i -^v^yu- 5 -^y- 3 - tfn y v'v^/v^^^v— h (2. 

0 0 g, 8 . 5 7 mm o 1 ) &y ? J—jV (10ml) , fh7t Ko77> 
(10ml) Oj^i^JJ:*#Ufe«2N7KBWi2y^!>A7k^ (8. 6ml, 
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17.2 mm o 1 ) ^Di20 ftffltimMffi Lfc„ ^JMSttK^ L 

— 3-t°a y ^>#^7}^m (1. 83g, 97 

5 %) £#fc 0 

1 H — NM R (DMSO-d 6 ) 5 ; 2. 56 (2H, m) , 3. 80 
( 1 H, m) .., 3. 15 (2H, m) , 3 . 2 5 ( 2 H, m) , 4.36 
(2H, q, J=8. 6Hz), 7. 27 (5H, m), 12. 61 (1H, 

s) . 

10 (b) tert-yf;V 1 — OvvV— 5 -t^V - 3 - t°t3 y V—jVjuV 

l-^>i?;U-5-3r3ry-3-\i°x3yi/l/jj/U7$i/m(l. OOg, 4. 5 
6 mmo 1 ) ^tert-^T/^^ (6ml) i^^L, MJx^;V7 
5^0. 7 6ml, 5. 5 mm o 1 ) ^n^fcl^y V K 

15 ( 1 . 3 8 g, 5 . 0 2 mmo 1 ) & t e r t -7"f/V7;V=i-;V (4ml) 

•t&^kiz&v) t e r t - ;V7^3 -;p^-e 1 5 fclt^* Lfe„ i/})#<?/v 

t e r t— 1 — -Oi^/U— 5 — *^y- 3 - If a y v^A^yl^y — |> 

20 ( 4 8 0 m g , 5 1%) Sr#fc„ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 34 (9H, s) , 2. 23 
(1H, dd, J=5. 7, 16. 8Hz) , 2. 61 ( 1 H, dd, J= 8 . 
6, 16. 8Hz) , 3. 01 (1H, dd, J= 5 . 7, 9. 9Hz) , 
3. 43 (1H, dd, J=8. 6, 9. 9Hz) , 4. 03 (1H, m) , 
25 4. 3 6 (2H, s) , 7. 3 0 (6H, m) . 

(c) 4 -T $ J - 1 — Oif/ls- - i&mi&<D-g-/$ 

ter t-y^vV 1 — 5 — *dfy— 3 — tTn y S?— /u;&/w<* — 

h (480mg, 1. 6 5 mm o 1 ) %T h7tKo77^ (6ml) U 
4N-^b7h*/v ? ^-^ih^ (6. 0ml, 2 4 mm o 1 ) ^D^L7t#, i£f 
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mfemW^tCo £U»T^, R^m\Z.V-^jv=r.~T^ (3 5ml) *mx.Ki(D 

ilrTS ^kX4-T^ S -1 2 - tf d y is J Is • ±£@£±£ ( 3 8 0 

m g , 9 9%) &#fc 0 
5 1 H — NMR (DMSO-d 6 ) 5; 2. 23 ( 1 H, d d , J= 4 . 0, 1 

7. 2Hz) , 

2. 76 (1H, dd, J=8. 6, 17. 2Hz), 3. 22 (1H, 
dd, J=4. 0, 10. 8Hz) , 3. 53 (1H, dd, J=7. 7, 10. 
8Hz) , 3. 89 (1H, bs) , 4. 30 (1H, d, J= 1 5 . OH 
10 z), 4. 45 (1H, d, J=15. OHz) , 7. 3 0 (5H, m) , 

8. 3 2 (2H, b s) . 

(d) N- (1 — <>xs;V- 5 -jr^y- 3 — fcfn V \s=-jV) -lH-4>f 

4-75/-i-^^v-2-fny^y -mm^m^x^ mmm4 5<d 

15 Jjmz.mKX5J&&ft%:\i\ N- (1 — <>-^v-5_^-d f .y_3_ t f a y o?- 
71-) - 1 H— ( Zs<?V— 5 -^7^#^rf-5: K*r#fco 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 74 (1H, dd, J= 8 . 6, 1 
6. 8Hz) , 3. 17 (1H, dd, J=5. 7, 10. 2Hz) , 3. 5 
3 (1H, dd, J=7. 3, 10. 5Hz) , 3. 59 ( 1 H, bs) , 
20 4. 36 (1H, d, J=15. OHz), 4. 53 (1H, d, J=15. 0 
Hz) , 4. 5 5 (1H, m) , 7. 2 8 (5H, m) , 7 ; 5 5 ( 1 H, 
d, J=8. 7Hz) , 7. 82 (1H, d d , J= 1 . 5, 8. 7 Hz) , 
8. 20 (1H, s) , 8. 32 ( 1 H, s) , 8. 74 (1H, d, J = 
6. 6Hz) , 1 3. 2 6 (1H, s) . 

25 n»J4 5 <D^mz:mzx%.fo&fttj:\,\ ^T^-rmmm 208 ~mmm 2 
mrnw 208 

n- (2-t*y7^y- 3 — iw) - ih — yw- 5 — a/ujK^m^ 

5 K 
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MS : m/z = 2 7 3 (M+ 1 ) 

mmm 209 

MS:m/z = 2 0 2 (M+ 1 ) 

5 mmm 210 

N-->^ p^A— 1 H — < ^#9— )V— 5 - Y 
MS : m/z = 2 16 (M+ 1 ) 
Hifefll 2 11 

10 MS : m/z = 2 3 0 (M+ 1 ) 
^JgM 2 12 

N-v-^ n^^^/i— l H — i y^y-;!/- 5 -#/l^=^1?-5 K 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 14-1. 34 (5H, m) , 1. 
59-1. 81 (5H, m), 3. 7 7 (1H, m), 7. 53 ( 1 H, d, 
15 J=8. 8Hz) , 7. 83 (1H, dd, J=l. 5, 8. 8Hz), 8. 
16-8. 18 (2 H, m), 8. 31 (1H, s), 13. 23 (1H, 
b r s ) . 
2 13 

20 MS : m/z = 2 5 8 (M+ 1 ) 
MM&l 214 

N-i/f vj-f^/l'- 1 H — r V^y— 5 -Xfrtf K 
MS : m/z = 2 7 2 (M+ 1 ) 
HJfefll 2 1 5 

25 N— (l-T^^^vVO - 1 H — JV— 5-;fr/M?3Mf-$ K 
MS:m/z = 2 9 6 (M+ 1 ) 
Ml 2 16 

N-7i =-;V— 1 H — i jv- 5 -^y^=3r-^$ K 

1 H — NMR (DMSO-d 6 ) 6 ; 7. 08 (1H, t, J= 7 . 3Hz) , 
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7. 35 (2H, t, J=7. 5Hz) , 7. 63 (1H, d, J= 8 . 8 
Hz) , 7. 79 (2H, d, J=7. 5Hz) , 7. 94 (1H, d, J= 

8. 8Hz) , 8. 26 (1H, s) , 8. 47 (1H, s) , 10. 2 
6 (1 H, s) , 13. 34 (1H, br s) . 

5 MMM 2 17 

N- (2-^f;V7x^;V) -1H — ( )V- 5 $ K 

MS:m/z = 2 5 2 (M+ 1 ) 
2 18 

N- (3-^^/V^^-^) -1H — fyf;-^5-*^tU' 
10 MS:m/z = 2 5 2 (M+ 1 ) 
HJfefll 2 19 

N — (4 — si^/]/7^=-sV) — 1 H — i 5 — j&A'Tj^lf^ K 

M S : m/ z = 2 5 2 (M+ 1 ) 
§£»J 2 2 0 

15 N— (lH-^^V— ;V—2 -1H- /V- 5 — ^/Vstf^MJ- 

5 K 

M S : m/ z = 2 2 8 (M+ 1 ) 
2 2 1 

N- (4, 5-5?t Ko-1, 3-f7^-2-^^) -lH--f^/- 
20 /V- 5 -^/VatfdM?-* K 

M S : m/ z = 2 4 7 (M+ 1 ) 
MMM 2 2 2 

N ^vvi'— 1 H-^f 5 -#/W!?=frlJ-5 K 

MS :m/z = 2 5 2 (M+ 1 ) 
25 2 2 3 

N- [2- (F^/i'tP^f^) ^^v^yP] - 1H — ilsfV— ;V— 5-&/ls 
K 

MS : m/z = 3 2 0 (M+ 1 ) 
MM&l 2 2 4 
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N- [3- (HJ7^tn>f/l/) -0--;//t/| 

MS : m/z = 3 2 0 (M+ 1 ) 
MMffl 2 2 5 

5 N— [4 — (MJ7/Vtn^f;V) - l H — f V^iA- /V- 5 -jft/V 

K 

MS: m/z = 3 2 0 (M+ 1 ) 
"MMM 2 2 6 

N- [2- (hy7;vtn^b^v/) -<^i?/V] - 1 H — f 5 
10 ^#^-9-5; K 

MS : m/z = 3 3 6 (M+ 1 ) 
Hlfefcl 2 2 7 

N- [3- (MJ7;Ptn^h=3fi') -O-vvi-] 

15 MS: m/z = 3 3 6 (M+ 1 ) 
H«J 2 2 8 

N- [4- ( h y y/VJru* h^r-» ^<>^/U} - 1 i^jA- /U- 5 

MS : m/z = 3 3 6 (M+l) 
20 HJfetflJ 2 2 9 

N- [4- (S?^^7UT$/) -<>"^] -1H — 
f-§ K 

MS: m/z = 2 9 5 (M+l) 
2 3 0 

25 N- [4- (7 5 / T./l'*^) ^O-^/U] -lH--fy^ ^-5-#/V/j? 

MS : m/z = 331 (M+ 1) 
|H»J 2 3 1 

N- [4- (^^vi^/i^^v) ^O^yv] -lH-^>^>-5-« 
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MS : m/z = 3 3 0 (M+ 1 ) 

mmm 232 

N- (4-— hv<>i/^) - 1 H-^O^lf— sis- 5-% 71-7$^ K 
5 MS:m/z = 2 9 7 (M+l) 
^jfcFll 2 3 3 

4- { [ (1 H-4 )V- 5 ;\s*)jViS=. ;V) 75/] * f- 

MS : m/z = 310 (M+l) 
10 HJ£#iJ 18 7 O^feiC^ C-CS^Srff *V\ SlTiZTfrirZmm 2 3 4 <o\\&m 
3r-^J&Lfc 0 fcfcU l£iW2 3 3t^f/V 4- { [ (lH-^y^/- 
/v- 5 -^f/v^/i^^v) 75 / ] ^ 9vW h SrJSJ^icffiv^o 

Hjfe^J 2 3 4 

N- [4- (kKD^^^) 
15 ^ri^5 K 

MS;m/z=2 8 2 (M+l) 
MMM4 5<Dj}ffiz.mcx&.j&&?Tte\t\ SlTi^-tmMM2 3 5~H»J2 

4 9©MMLfc 0 
fUM 2 3 5 

20 N- (4-t e r t - y^/W^v^) - 1 H-'f 5 - *;^^f 

5 K 

M S : m/ 2 = 3 0 8 (M+l) 

mmw 236 

N- (2, 3-v 5 ^ Y^Z^OVjV) -lH-^y^V-5-^>f5 
25 K 

M S : m/ z = 3 1 2 (M+ 1 ) 

mmm 237 

N- (2, 4-v^ hdrv'-O'^vV) - l H — T ^?^f— )V- 5 -^y^^-^ 5 
K 
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MS : m/z = 3 12 (M+ 1 ) 
2 3 8 

N- (2, 5 —it* h^^V^W) - 1 H — f^^V— 5-;&/M?3Mf- 
F 

5 MS: m/z = 3 12 (M+ 1 ) 
MMM 2 3 9 

N- (2, F^^y^V) - 1 H->f 5 -*;V#^f 

K 

MS: m/z = 3 12 (M+ 1 ) 

io mmm 240 

N- (3, 4-i?J h^ri^^-^^M -lH-^y^^-5-*M>t 
K 

MS : m/z = 3 1 2 (M+ l) 

mmm 241 

15 N- (3, h*i"<>'&A') -1H — fy^/-;!/-5-^;HR>f 

F 

M S : m/ z = 3 1 2 (M+ 1 ) 
2 4 2 

N- (2, 3 -i^/l^n^O'-^/U) -lH-^y^/-;V-5-*;l/^t 
20 F 

MS: m/z = 2 8 8 (M+ 1 ) 

mmm 243 

N- (2, 4 -^/l^n-O- -lH--fy^-/l — 5-#/I^=Sf^ 
F 

25 MS: m/ z = 2 8 8 (M+ 1 ) 
MMW 2 4 4 

N- (2, 5 -i/zrjVJrv^si/jV) - i h— A*— 5-2rj>utf*y-- 
F 

M S : m/ z = 2 8 8 (M+ 1 ) 
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MMM 2 4 5 

N- (2, 6 -i/7/U$-u^^*J;U) -lH-^^-;V-5-*;^t^ 
K 

MS:m/z=2 88 (M+l) 
5 2 4 6 

N- (3, 4-i?Z7s\sJr'a^<l/>J;\s) - l H-4 Is?/— >V- 5 -jjArf^y- 3; 
K 

MS:m/z = 2 8 8 (M+l) 

■$mm 247 

10 N- (3, b-V-^/V^rx^^y-yjV) -1H — f >^y*— 5 $ 
K 

MS : m/z = 2 8 8 (M+l) 
HJfcM 2 4 8 

N- (2, 3 - i^t Kn - i 5 - f ;v) -lH-^fy^ 

15 )V- 5 - # yV/j?=3r if 5: K 

MS:m/z = 2 94 (M+l) 
MMM 2 4 9 

N- {I-? -1H {is?/— /V- 5 K 

MS:m/z = 2 6 6 (M+l) 
20 HM#] 2 5 0 

N- (t°^y f/l^^vV) -lH-^f>^/^-5-j;;«>t5 

(a) t e r t-?^/V 4- { [ ( 1 H — f >^V-A— 5 — f /Uft/l>ygzz 
/V) 7^7] ^ y V- 1 <D^j& 

25 ^(ife#!j4 5(D;fr^C^CTSJ&£fT&l\ t e r \-Z?^-;\> 4- { [ (1H 
— < is?*/— As— 5 -^^/U#c=-^) 7^7] *=f-)v) e-^y 1 #ywt? 

MS : m/z = 3 5 9 (M+l) 

(b) N- (fc°-<y v^-4 — (jUyi^/V) -1H-^^/wV-5-^ 
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ter t-y^/U 4 - { [ ( 1 H-^ y^i/^- 5 - r:;!/) T 

s:y] ;*9vW t°^y i#/vtft>^w- h (36. Omg, o. 100 

mmol) <D1, 4-v ? ^~^> (0. 4ml) -Bfflfc (0. 7ml) &&&& 
5 fcM"C4N-^bjJC*-l f 4-i?**-V-^mm (0. 2 0 Omg, 0. 8 0 
Ommo 1) ia^T3Hf^ijf Lfc D ^^tc h/V^V^p^. 

xmm.-ews$tw\^it&, '&ufc^7y-*5»u te*Hftu-c#ie>*Lfcfe£ 

(3. Oml) *-C£ P,i«liTl l$IW#»Jf#Lfc. 
*Hft@UTN- (tXyi?y-4-^f ;Mf;l/) - 1 H-^ 5 - 

10 #/V/j?=^ 5 K • mkm. (29. 8 m g , 100%) £r#fc 0 
MS:m/z = 2 5 9 (M+ 1 ) 

5©#felc!p£T^«:fr*v\ OT{-^-T^#!l2 5 1-HWJ2 

2 5 1 

15 N- iff- Yy t Kp- 2H— tf^^-4 — f/V* -lH-^^/-;V- 
5 -i7/V#>f-5: K 
MS : m/z = 2 6 0 (M+ 1 ) 
IfefrfeM 2 5 2 

l 5 - i/;v*^t ? K 

20 MS : m/ z = 1 6 2 (M+ 1 ) 
HJStfll 2 5 3 

N-^f/V-lH f>^3A- K 

MS:m/z = 17 6 (M+ 1 ) 
HJfi^J 2 5 4 

25 N-7°n t°/V- 1 H-^f Isf-S—jV— 5 -^/V-T^l^ K 
MS:m/z = 2 04 (M+l) 
m 2 5 5 

N- (2, 2, 2-H/7^tnif/l/) - 1 H — < ;V- 5 -j&^atf* 

f-5 K 
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MS : m/ z = 2 4 4 (M+ 1 ) 
HJ£0iJ 2 5 6 

N- (3, 3, 3 - h V yjU^-u^u \ffV) -lH-^>yi/—/l>-5-#jl>78 
K 

5 MS: m/ 2 = 2 5 8 (M+ 1 ) 
mMffl 257 

n-^t y zf-a tvv- 1 H-^r y^y— ?v— 5 — ja/i^^f-? k 

M S : m/ z = 2 0 4 (M+ 1 ) 

mmm 258 

10 N— ( t e r t -Zt=f-;V) - 1 H-^T 1^:/— /U— 5 -ft/U^^rf-* R 
MS : m/z = 2 1 8 (M+ 1 ) 
2 5 9 

N- (2-t 1 -VtJsV^/V) — 1 H — -f l/&lf—As— 5 — 

15 MS: m/ z = 2 3 4 (M+ 1 ) 
gl»J 2 6 0 

N — f y^yjVv- l H-4 V^V— A— 5 -j&A-tffaM*-* R 
1 H — NMR (CDC 1 3 ) 8 ; 0. 98 ( 6 H, d, J= 6 . 4Hz) , 
1. 51-1. 58 (2H, m) , 1. 65-1. 77 ( 1 H, m) , 3. 
20 49-3. 56 (2 H, m) , 6. 11 (1H, br s), 7. 53(1 
H, d, J=8. 8 Hz) , 7. 84 (1H, d , J= 8 . 8 Hz) , 8. 1 
6 (1H, s) , 8. 21 (1H, s) , 10. 33 ( 1 H, br s) . 
MMW 2 6 1 

N- (2-^ h^y^gvv) - l H--f 5 -^^^^t 5 K 

25 MS : m/z = 2 2 0 (M+ 1 ) 
MMffl 2 6 2 

N- (3-y \£A>) - 1 H-'f 5 - ^M^rf 5: K 

MS : m/z = 2 3 4 (M+ l) 
$*MM 2 6 3 
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N- (2-tKn^if;l/) - 1 H — f )V~ 5 -#/M?=^ 5 K 
MS : 111/2 = 2 0 6 (M+ 1) 

mmm 2 6 4 

N- [2- (^f/WT^y) ^/U] - 1H-^^/- yv-5-^vV/i?^1h 
5 5 K 

M S : m/ z = 2 3 3 (M+ 1 ) 
MMW 2 6 5 

N- [3- (^W^y) l/ntVK] -1H — OJf^— ju-S-jJAstf* 
K 

10 MS:m/z = 2 4 7 (M+ 1 ) 
HMJ 2 6 6 

N- [2- (^f;V7?y) -l-^^yl/a^vl/] -lH-^y^- 

M S : m/ z = 2 4 7 (M+ 1 ) 
15 £tt09 2 6 7 

N- (2-eny^-l — fA-c^) -1H — ( Z/&if—jl>— 5 — 
K 

M S : z=2 59 (M+ 1 ) 

mmm 2 6 8 

20 N— (2- tf^U i?± — 1 — f/Uoi^-AO -ih — rv^/-;V-5-*;^^ 
MS :m/z = 2 7 3 (M+ 1 ) 

mmm 2 6 9 

N- (2-*As7*y ^-4— f*cc^yv) -lH-/fy^-;V-5-^ 
25 dMJ-$ K 

MS : m/z = 2 7 5 (M+ 1) 
HMM 2 7 0 

N- [2- (4-^y> ! ;PkV7^y- i — { ,v) ^,v\ - ih — 
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MS :m/z = 3 6 4 (M+ 1 ) 

mmm 1 4 8©^rfeteunr-csjtssrfTftv\ wT(c*t^j2 7 1 (Dik-g-m 

Lfc 0 fcfcT U 2 7 0 Tf1#7tN- [ 2 - (4 -^<>^ 

-1— T^) ^^/^] - 1 H-^^^^-S-^^^^t? K^^tl^ 
5 fc Q 

MMffl 2 7 1 

N- (2 - fc^7i?y- 1 f /vrr:^) -1H — ( ZsjfV— JV- 5 
f-5 K 

MS:m/z = 2 7 4 (M+ 1 ) 
10 H»J4 5 0#fe^:pCT^»^l\ ^T^-t-2l»J 2 7 2 (Dfc&W* 

mfe^a 272 

N- [2- (1 -^i^/Hf^y *?>_4_. -1H — f^V*— 
15 MS:m/z = 3 6 3 (M+ 1 ) 

MMM l 4 8©;fr&K:if^TK&<M ! Tftv\ &T\^-t^Xm2 7 zcote&m 

&&f&V± 0 fc/£U m&#»]2 7 2t#fcN- [2- (1 ^i?;vtx;)i?y 

-4 — iWO -iH~^y^/- a— 5 -j&/na?dM?-* K«rJDKJ|6|-fc:J|§v> 

20 ^Jfe^J 2 7 3 

N- (2-t°-^y v>>--4 — r^^^/V) -1H — f>//-;U-5-^/;v*> 
K 

MS :m/z = 2 7 3 (M+ 1 ) 

mMWA 5 ^^^2pC-C^^fT^V\ ^Tfc^i-H»!l2 7 4-il^j2 
25 7 5 (Dik-&m*&1& L7t 0 
H»J 2 7 4 

N, N-i^ fvl'— 1 H--f ls?)/—;V- 5 -^/Wif^r-^$ K 
M S : m/ z = 1 9 0 (M+ 1 ) 
mMffl2 7 5 
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N, N-^d k>- 1 H—f 5 - *;^^f 5 K 

MS :m/z = 246 (M+ 1 ) 
MMM 2 7 6 

N- (1-7*-Wp^^) - 1 H-^ 5 -*;v*>t > 

5 KO-g-fifc 

1 1 ^yy—jU- 5 -#/V#cV^ (40. 0 m g , 0 . 2 

4 7 mm ol) ©^nn^^y (2. 5ml) ^^^Zl^/fb^l?- y ^ (38. 
7 n 1, 0. 4 4 4mm o 1 ) £N, N-v^ f;V*M7 5 K ($J 1 M 1 ) £ 
AP^fit'O. 5B#ffi, ^e){^fl^MT2B#r^«^L7t 0 S«j£^lti|& 
10 itt#bllfcaa^Th7tKP7 7y (1. 5ml) Mat, 1-7^ 
-;V^p^->;1/7 5> (1 3 0mg, 0. 74 2mmo 1) Ofh7tKn 
•7=71/ (2. 0ml) MtlTL, ^T*l 8B#P H m?M#Lfc D S^tC 

= 5 0/1~3 0/1«) T**jt§gU N— (1 -7^=^v^n*^r^A<) 
"lH-^f ^yy-yu- 5 -7J/^>i^ 5 K ( 6 2 m g , 7 8%) ^#fc„ 
MS:m/z = 3 2 0 (M+ 1 ) 

20 3 1 6<^bi^#j&^/&b7h 0 
HJfe^ll 2 7 7 

1, 3-tf^. [ (1H — <^?V— — <;V*i;V7$=. ;V) v-^n-. 

MS : m/z =4 0 3 (M+ 1 ) 
25 mM&\ 27 8 

cis-N- (2 -T 5 J *y-!7 u^-yjv) - 1 H — f >^*;A- /V- 5 -%Jl>7$ 

MS: m/z = 2 5 9 (M+ 1 ) 
MMm 2 7 9 
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trans-N- (2-75/^P^;l') -lH-^f^/-;l/-5-^ 

MS :m/z=2 5 9 (M+l) 
MMM 2 8 0 

5 N- (1 —^=^/^>^X2^^-^]y) - l H-4 l^yy— jV— 5-#yl^^-+5: 
K 

MS : m/z = 2 6 8 (M+l) 
H»J 2 8 1 

N- (2-^h^7s=^/) - 1 H-^fy^/-;!/- 5 - *;i/*>t> K 
10 MS : m/z = 2 6 8 (M+l) 
MMM 2 8 2 

N- (3-^ h^S/^rt^/U) -lH-fyf/wV-5-*;^t$ K 
MS:m/z = 2 6 8 (M+l) 
2 8 3 

15 N- (4 -7* t> ^v^^—yP) - 1 H — f ^<?V—>V- 5 -^/^^rih^ K 
MS:m/z = 2 6 8 (M+l) 
HJfetfil 2 8 4 

N- [2- (T 5 7 5jj\si&—)V) -lH-^y^-;v-5-AM 
^r-+5 K 

20 MS : m/z = 281 (M+l) 

mmm 2 8 5 

N- [3- (7^*;^-» 7x=4/] -1H — fyyy- /I— 5-#yU4? 
MS : m/z = 2 8 1 (M+l) 

25 mmm 2 8 6 

N- (2-7/VtP7s^) — 1 H— <^£V— /u— 5 -^yP^-frS K 
MS :m/z = 2 5 6 (M+l) 
Sfeffitt 2 8 7 

N- (3-7yi/tn7x=;V) - l H--T >-^V— A— 5 — */UaJ?^5 K 
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MS : m/z = 2 5 6 (M+ 1 ) 
MMffl 2 8 8 

N- (4-7;^P7x^) - 1 H — fV^V— )\>- 5-^yV/JOif$ K 
MS : m/z = 2 5 6 (M+ 1 ) 
5 mMW 2 8 9 

N — t°y i/ls- 2 — f/l— 1 H-^f ls*?V*—)\<- 5 -^/V-^drlh^ F 
M S : xa/ z = 2 3 9 (M+ 1 ) 
2 9 0 

N- t°U 3 -^A— lH-f V^^/— /V- 5 K 

10 MS:m/z = 2 3 9 (M+ 1 ) 
^Jfe^ij2 9 1 

MS:m/z = 2 3 9 (M+ 1 ) 

mmm 292 

15 N-t°y $ ^^-2-^/1^- lH-^^^y—yV- 5-^7 K 
S : va/ z-24 0 (M+ 1 ) 
MMM 2 9 3 

n- (ih-i, 2, 4- mjtja- 3— cao - 1 h— - r /p- 5 

20 MS: nx/ z = 2 2 9 (M+ 1 ) 
2 9 4 

N- (lH-fF77/-;V-5 — (VV) -1H — f^'V— ;u-5-#/i^> 
f-^ F 

MS : m/z = 2 3 0 (M+ 1 ) 
25 2 9 5 

N- (1, 3-fT^-2--f;V) - 1 H-^ yy/^- 5 -*M>f 
5 F 

M S : m/ z = 2 4 5 (M+ 1 ) 

mmm 2 9 6 
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N- (1, 3, 4-f7^7^;V-2 — -1H f Zs^Z—fr- 5 

MS : m/z = 2 4 6 (M+ 1) 
§H«J 2 9 7 

5 N- (^-^^5^/^-2 — (A>) -1H — fy^y-;V-5-*;l/ 

MS: m/z =2 7 8 (M+ 1 ) 
HJfetfU 2 9 8 

N- (1H — fy^/-;l/-5 — f/V) -1H-^W- /V— 5— #/U#aMf- 
10 $ K 

MS: m/z = 2 7 8 (M+ 1 ) 
MMM 2 9 9 

N- - 1 H-^f y^/-^- 5 - *^Jf f ^ K 

MS: m/z = 2 6 6 (M+ 1 ) 
15 HJfeM 3 0 0 

N- ( 3 — > f;W<yj;^) - 1 H — r V^y— /U— 5 -i7/^>-^5 K 
MS: m/z = 2 6 6 (M+ 1 ) 
3 0 1 

N- (4— ^^yW^SW - l H-'f 5 - ^7M>t ? K 

20 MS: m/z = 2 6 6 (M+ 1 ) 

mmm 302 

N- (2-;* h^v^O^yU) -1H <1s#V— >V- 5— ^7/V7jfdrf-5: K 

MS : m/z = 2 8 2 (M+ 1 ) 
HSfe^J 3 0 3 

25 N- (3-* y*r*/^s*??V) - 1 H-'f 5 - *;V**#f $ K 

MS: m/z =2 8 2 (M+ 1 ) 
3 0 4 

N- (4— > h^V^SW — 1H — i^y^V — A — 5 — ^7/V/J<^rih 5 K 
MS: m/z = 2 8 2 (M+ 1 ) 
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mmm 305 

N- (2-y^m^<^i^ju) - 1 H-^ 5 - *;Vt*^rt 5 K 

MS : m/z = 2 7 0 (M+ 1) 
m&M3 0 6 

M S : m/ z = 2 7 0 (M+ 1 ) 
3 0 7 

N- (4-7;V^-a^<^^/yl.) - 1 f V^^- 5 - *;V*>f> K 
MS : m/z =2 7 0 (M+ 1 ) 

io mmm 3 0 8 

N- [4- (75;^f;i/) -<^vW] - 1 V^V— /V- 

5 K 

MS: m/z = 2 8 1 (M+ 1 ) 
HJfefll 3 0 9 

15 N- [3- (t^j^^u) -<VvvK| -lH~^fy^/^-5-*;vW 
5 K 

MS: m/z = 2 8 1 (M+ 1 ) 
MM 3 10 

1, 4-\?X [ (1 O^V— ^- 5->fy^7V7jf— /V) 75/^f;V] ^< 
20 ^ifV 

M S : m/ z = 4 2 5 (M+ 1 ) 
MM 3 11 

1, 3-tf.X [ (1H — f>^V— /V-5 — T/I^A-tK^/U) T^t^/V] 
25 MS: m/ z = 4 2 5 (M+ 1 ) 

mmm 312 

N- (lfy^y-2-^;^f;y) - i H-^ ls#*S—jv- 5 -^/U/K=¥^ ^ K 
M S : m/ z = 2 5 3 (M-f 1 ) 

mmm 313 
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N— — (A'*7'A>) -1H — ;V-5—#/l'tf2r-9-$. K 
MS : m/z = 2 5 3 (M+ 1 ) 
H M 3 14 

n- (try — r/v^AO -ih- f^/- /u-5-#/v^-9-5: k 

5 MS:m/z=2 5 3 (M+ 1 ) 
3 15 

N- (2-37 JJ/V^^VV) -1H — f^^y— ^-5-^y^drf-$ K 
MS: m/z = 2 4 2 (M+ 1 ) 
3 16 

10 N- }V**J-]iV) -1H-- t^/#V— As-S-JjjVtf^-y-* K 

MS: m/z = 2 5 8 (M+ 1 ) 
^mFlJ 3 17 

N- (1H — f l/fS-jl'- 5 — (VV-) tvy-^ — 4-X;^y7 5 K©M 
(a) ^^vVV 4 - ^P^E- 1 - k 1 ^!) W f®M 

15 4-^P*^y 5?^ • ^-fbTKSSBfttft (3. Og, 12. 2mmol)cD:r 
f7kKD75y (30ml) ^{C, { [ (--<^vvi^-^» # 

A,tf =./{,"] -2, (3. 2 0g, 12. 9 

mmo 1 ) „ N-^^V^/Vtf* y^(l. 62ml, 14. 7 mm o 1 ) % 4- 
N, N-^W^tf'J^ (30mg) SrJD*., M»CT 1 6l*Mjf»L 

fctl) fiSU ^v^ 4-^n^E— 1 -tr^sy v?v^^v^>^w ^ (3. 
5 8 g , 9 8%) 

25 (b) ^O'^/V- 4- (Tir^^) - 1 -bf^y ^i/^^/J^v-u— h<£> 

•^^^/V 4-7*0^- 1 - t°-<y i?^jjAs#*i/U— b (3. 5g, 11. 
7 mmo 1) CDN, N - : ?-;Vik)Vk.T 5; K (2 5ml) ^S^T^ 
$-mm*>V$J± (1. 4 7g, 12. 9mmol) ^P^L, ^MiCT 1 6 B#Fb^ n 
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Sfrc^=8/i x-mth) xmm\^ 4- (r-fe^^) -i-t° 

5 v^^/W^v-l^— f- (2. 6 1g, 7 6%) 

(c) ^<^vvU 4- O a u^/Ut^/P) - i - y ^V^A'tf^v'U— - 

^^S^l/ 4 - (Tir^^t") - 1 - t"-<y v^^A-z^e/l^- f ( l . 4 
5 g, 4. 9 4mmo 1 ) (Dig/ft^ (10ml) biK (40ml) (DU^ 

io mmw^ o°c^xmmtfx&mx&&m><b4wmnwistc 0 ^mm^mv 

U ^^Sr^£E^* LT. ^VvVi^ 4 - (^dp -/W - l - fc°-< y 

>7^v#>v'l/— H (l . 5 8 g, 10 0%) £f#fc 0 

(d) 5-— ha - 1 — J- t Kb - 2H-tf7>- 2-^f/V- 1 H — i 1/ 
15 **V— ;v©^ 

5-= hn^y^y*- (2 0. Og, 12 3mmol) ©Ift^f^ (4 
0 0ml) SJ£tT3, 4-^fc Ko-2H~tf7> (1 6. 8ml, 

18 4mmol) , p-^i>7^K(4. 2 2g, 2 4. 5 mm o 1 ) 

f->-/^^^= 5/1 Ti^ti}) -c«fjK U 5-=ha-l-7h7kKn- 
2H-^7y-2-^>-lH-«fW^ (2 6. 6g, 8 8 %) £#fc G 

(e) l-fh7t Kn-2H-t°7>--2 — f;i^-lH — < ;V- 5 
25 -7 5>©^ 

5 — — Fp-1 — T" f7k Kn- 2 H- tf^^— 2 — 1 H — W 
( 3 . 6 9 g % 14. 9 mm o 1 ) ©fEffea^/V (50ml) t y — ;V ( 5 
0ml) (Dm&mm^ 10%Pd-C (3 0 0mg) ^Dx., ma^jE^T^ 
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iilU^ 1 -T b Kd- 2H-t°^^-2 — < A>— 1 H — f 
-5-7?y (1. 7 9g, 5 5%) £#7t„ 

(f) -<^vvv 4- { [ (l-rb7tKo-2H-t > 7^-2 — 

5 H — f yu- 5 --f/y) 75 7] ^jV^=. jv) - l - t°-<y ^>77^tf;=*. 

1-T b7t Kci - 2 H - If 7 2 -^f ;V- 1 H-^f 5-7 5 

V (1. 0 4g, 4. 7 9mmol) i^y^/V 4- n d ;P) - 

(1. 5g, 4. 74mmol) tf^fcy^Py 
10 y (5 0ml) 0°C^T ■ h V^jVT^> (0. 7 8 9ml, 5. 69 
mmo 1) SriPx., 0°C^T3 0#W, IKtl 5®?mMW^tc 0 S^^tK 

a 7^yVA/ftK3i^= 3 / 1 Xmtti) t«L, 4- { [ (1-^ 

15 h^fc Ka-2H-t°7>-2 — f;V-lH-^y^-;l/-5-f;k) 7$ 
7 ] X/U*~sl<} - l - t°-<y v^^/l^^y- ^ ( i . 3 2 g, 5 6%) £ 

(g) ^<y>vy 4-[ (lH--('>'^y-yV-5--r^T$ /) *;V;j>=/l/| 

20 -<V^ 4- { [ (l-7f7tKD-2H-t'7y-2 — f;l/-lH-^f 
7V- 5 --T/W) 75/] J*7V/fc:=W} -l-^y^;H^>w 
h(5 0 0mg, 1. OOmmo 1) ©fift^f-vy (5 0ml) »JSfc, tig. 

izx b v -r/^v&m. (5. omi) 2Bmmw^ 0 &j&m&mmL 

;l/^77A^0vh^77^- d a^c^-A/^ ^= 5 0/1 -C^ttj) "C 5 

**&U -O^y 4-C (lH-^y^/-^-5-^^7 5/) 
fc^y v=y-l -TJ^drv-V- h (317mg, 7 6%) &#fc 0 

(h) n- (lH-^y^Z-^-s-'f/v) ^yi?y-4-w>7> 
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-^isttA* 4-[ (1 H-^^^y N -yV- 5 — f;l/7?y) ^^^^^]t o ^<y 
t?^- 1 — ^7^/1?dr->l/- h (2 5 0mg, 0. 6 0 3 mm o 1 ) (D=z?y~?ls 
(15ml) mate. Mia=¥i7^^!)A (2 5 0mg) „ 10%-Pd 
5 /C (5 0mg) ^*D*., lB#ft1«Lfc 0 KJ&?fc&-fe?>f F5iBU 

f;n-f;v^Dtfc 0 WmL/cIS^^L, MJiT^T^^-S 
•9. N- (1 H--fy^^-/U- 5 --Ou) ^U^y-4-^My7$K 
( 1 1 6 m g , 6 9%) £#fc 0 
10 : 1 2 0 ~ 1 2 3 °C 

m mm 3i8 

N- (1 — <yi;;VtVi;^-4-^;b) -N-^fA^lH->fl/^/-A/ 

- 5 K 

(a) N- (l-'<y^-4-t 5 ^yv f -;l/) -2, 2, 2-MJ7/U*n 
15 - N - ^ ^7t h75 KcD-o^c 

6 0%-**ftth!l^ (14 7mg, 3. 6 7mmol) ©fh7tKa 

(20mi) HMefc:, ifflttN- (i — <y^-4-^y^ 

M - 2 , 2 , 2 - MJ Tir h T 5 K ( 1 . 0 g , 3. 49 mm o 1 ) 

^apx.-c. 3 o&miw^it&K, a$4t*m> co. 239ml, 3. 84 

/ 1 -e^tb) -efltm u n- (i — - o-^/v- 4 - y ^~a-) - 2 , 2 , 2 

- b y 7;^n-N-^^;V7ir hT5 K (7 3 1mg, 7 0%) £#fc 0 
25 (b) 1 -^y^/v- n - ^ f ;v y 4 _ 7 ^ y©A^ 

N- (1 — <>i?/i<- 4-fc^y v?— ;v) -2, 2, 2-Ml7;Vi-n-N- 
^ ^)\<T^z h75K (7 2 0mg, 2. 40 mm o 1 ) <D?>-? J —;\> ( 1 4 
ml) £tK (2ml) W^^iei, mmz.XMM*VVJ± (6 6 2mg, 4. 
7 9mmol) &#U;t"T\ 5 0°CMT1. 5f$Pdm#Lfc 0 L7t^ 
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N->f;V^yyy-4-75y (6 2 9mg, 10 0%) £#fc 0 
(c) N- (1 — <^^t°-^y i^x- 4 fAO -N-^fyl/-lH-fy 

t^jltWclH — fyy/-;V-5-Wyi (2 8 1mg, 1. 7 3 
mmo 1) CDN, N-^f;^M7 5 K (10ml) ^g^^Rl, l-^<>i/ 
^-N-yf;VkVyi;v-4-7^ (3 9 0mg, 1. 9 1 mm o 1 ) , h 
y zslJ-;vT 5 ^ (0. 29ml, 2. 08 mm o 1 ) , 1 —3u<f-fl,- 3 - ( 3 ' 
10 — "FAST 5 J y& \fjv) 5 K ■ —%LWM. (499mg, 2. 60 

mmo 1) x t Kci#^>yMJ7/-/l' (2 8 Img, 2. 0 8 mm o 1) 

LT# fenfegSSESr V y * 7A^nvb^77-f- b b # 

15 yvA/s^Bfe^^/i^-*^ b b ^ y -A-T^ffi) -e*t^b N N- (1 

^s^tr^y s?>-4 — r -n-^a- 1 H-^r^y-/v-5-^/i^# 

(5 0 2mg, 8 3%) <£r#fc 0 
'H-NMR (DMSO-d 6 ) 8 ; 1. 6 1 (2H, m) , 1. 78 (2 
H, m), 2. 8 3 (5 H, m) , 3. 39 (2H, s) , 7. 29 (6 
20 H, m) , 7. 5 7 ( 1 H, d , J= 8 . 5 Hz) , 7. 7 8 (1H, s) , 
8. 1 2 (1 H, s) , 13. 22(1 H, s). 
H»J 3 19 

n-^^a— n- t°-<y z?^-4-s(/u- 1 h — ry^-zv-s-^/^t 

25 1 8 T*#fcN- ( 1 -^<yi?>l/^ y 4 - /f;!') -N-^^vW 

-1H — ry^-;l/-5-A;V^t5K (4 3 5. Img, 1. 2 5 
mmo 1) (D^fS—A* (10ml) m.m.KX*PWlT (40 

Omg) % 10%-Pd/C (80mg) St*P^l n 2B#M3»iffiLfc. S^^-fe 

7>r i-^iiu 5««rWB6bT#fenfc«fcit«r^y -a^^ti^^xx^ 
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K ( 2 4 7 m g , 7 7%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.6 1 (4H, m) , 2.12 
5 (2H, m) , 2. 9 2 (3H, s) , 3. 3 2 (2H, m) , 3. 32 
(1H, m) , 7. 3 3 (1H, d , J= 8 . 5 Hz) , 7. 5 4 (1H, d , 
J=8. 5 Hz) , 7. 78 (1H, s) , 8 . 1 3 ( 1 H, s ) , 13. 
2 3 (1 H, s ) . 

mmm 320 

10 4- -1H — f >jrs-jw&j& 

(a) 3- (7t^;V7^7) -2-^f;V7x-^ Tir^— h <Z>^j£ 
S^#B^T. M£iI.fc:*5V^ 3 - — hn-o-^ i^y— (10. Og, 6 5. 
3mmo 1 ) <D* 5> S — ^ (2 0 0ml) 10%Pd-C (1. Og) 

15 ffimmm^xntbtbfzmm*, mm^Mcmmz&it^ mymwt (i o. o 

ml, 17 Ommo 1 ) N fc° y ( 1 0 . 6ml, 13 1 mm o 1 ) &J&n*., 

SritiBU WBETfc-C*fc»**5ifctciJ: & % 3- (Ti?=5vi-T $ y ) - 2 
^7i^ Ti?^— h (12. 7g, 9 4%) £#fc 0 
20 1 H — NMR (DMSO-d 6 ) 6 ; 1. 96 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1H, d, J = 8. 0Hz) , 
7. 16 (1H; dd, J = 8. 0, 8. 0Hz), 7. 28 (1H, d, J 
= 8. 0Hz), 9. 39 (1H, s). 

(b) 1 H-^ 4 - t-/KD^ 

25 3- (7tf^7^) -2->f;V7x- jV Tir^r— h (12. Og, 5 
7. 9mmo 1) tf^^^/V (1 2 0ml) WfcXc^ ^t&Kl-Cfekgfclfe (16. 
4ml, 1 7 4mmo 1 ) % T b 7 7f/^7 >^e~ $ A7 n K (9 3 3mg, 
2 . 9 0 mm o 1 ) , g^Ifcfr U <7 A (11. 4g, 116 mm ol) , MVg&Y 
V7-;;V (11. 7ml, 86. 9mmol) SrJPx., 7l^|RJ3S«EUfc. KlSft 
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f-^/Sraft^^=3/l) tltSLfc. ttV^T, **y— (5 0ml) 
#U 2 N— *fiWfc^- h y ? (4 7. 9ml) §r*0x.T, 1 f$M 

ph=4~5 imm is±m^ mtntfbm ufc 0 imM&m&wafrr*is& at* 

- (^^rt y/tlxf ;k= 2 / 1 ) fifi lH-^y^y-;V-4-t- 
As ( 3 . 6 2 g , 4 7%) =£r#fc 0 
10 1 H — NMR (DMSO-d 6 ) 6; 6. 36 ( 1 H, d, J = 7. 9 

Hz), 6. 92 (1H, d, J = 7. 9Hz), 7. 19 (1H, dd, J 
= 7. 9, 7. 9Hz) , 8. 01 (1H, s) , 10. 00 (1H, s) , 
1 2. 8 5 (1 H, b r s). 

(c) 4- (^yv?y-4->f;v^^ -lH-^y^/-;wM 

15 lH-^^y*-;P-4-^--;V (2 0 0mg, 1. 4 9 mm o 1 ) <D7"h^ 
tKo77> (10ml) Otlcttert-^ 4-tKP^-> 

tf^y v^V- 1 -;*7/V'/j?:*->lx— h (3 0 0mg, 1. 49mmol) „ h ]} Z7 
3L=z.;V^^~7 >( y (4 3 0mg, 1. 6 4mmol) „ 4 0 % — i?/UT >* 

^/V/fdf^W f-^nn^^yM (0. 8 5 5ml, 1. 79 

20 mmo 1) ^PX., 1 BSM«^iH.K:#iS.L;fco m$2ffl&W&Wm 
M#btlfcaS^r^ P nsfc/UA (3 0ml) ^g$?U, 1 M-TK^b^ h y V A 
(2 0ml) TSfe^-Lfdo Wt>\ ^od*;^ (3 0 ml) Ttttt! « 

^7A^P-rf^77^- (^^rf-^/«^^-e^{±J) T«lfc 0 # 
25 fetL^tift^Sr^^y-^ (2ml) t£i§fl¥U MUfcX 4 U-ffiM- 

(2mi) srjp 2B#r«m, »s»*sr«flE»3»u#e»ix*:agiiiE*p« *y- 

/V (5ml) {C*g$¥U C^2M-7kiftthy !?A7j(»iTtpH=l 0 
(^ p n*;i/V^ ^ / — /W= l 0/1 vtafc/UM./ y ? y ( i %- 
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NH3aq) = 1 0/lt«) 4- (K°^V 4 -4 

is) -lH-^y^/-;V- (103mg, 3 2%) £#fc 0 
jft£ : 162~165°C 
HJfetfll 3 2 1 

5 4- (if'OJ&l'-S-J/Uttis) -lH-^fy^-zV 

( a ) t e r t —Zf^-jV 3 — t Ko df-^— 1 - fc°^ y ^^/V/J?dr^ h 

3-tKB*^!l5?y (3. Og, 2 9. 7 mm o 1 ) <£> n n ^ ^ >- 
(30ml) ^IlICTv 5 - t e r t -^vloo57— h ( 5 . 83 

10 g, 2 6. 7mmol) ©'^an^y (10ml) 15M 

15 bT#bnfca^^= 3 f-^>^JPx.-C^ B {bb. • ttftlt, tert-^ 
3-fc Ko^- 1 -fcT^y v^^/t^dr^U— h (5. 17g, 8 7 

%) 

1 H — NMR (DMSO-d 6 ) 5; 1. 46 (9H, s, 1. 99 ( 2 H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 45 ( 1 H, m) . 

20 (b) 4- (t°^y ^v-3 — rAo*-*^) -1H- 04r*s-/wD&j& 

t e r t-zf^-;V 3-fc Kd^rv'- 1 -fcT^y S?^*/V*4f->V— h£rJBV> 

-t\ 2 oo^i^i:T^rfir^v\ 4- (t°^y^-3 — r^^- 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 67 ( 1 H, m) , 1. 94 (3 
25 H, m) , 3. 0 8 ( 2 H, m) , 3. 2 7 (2H, m) , 4. 8 8 (1 
H, m) , 6. 64 (1H, d, J= 8 . OHz) , 7. 12 ( 1 H, d, J 
= 8. OHz), 7. 24 (1H, dd, J= 8 . 0, 8. 0 Hz) , 8. 1 
9 (1 H, s) , 8. 73 (1H, br s. ) , 13. 0 6(1 H, s) . 

mmm 322 
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(a) i-^;;/i'-4-Tf/Vyo^ 

l-^^-4-tX!IK> (2. Og, 10. 6mmol) <D*?;—jV 
(4ml) mmz, -1 (l. 3 9 

5 ml, 10. 8mmol) ^ - 5 ^T^oJ: 5 3 O^i^ittiTLfco 
ZL(Dm\Z^ (65mg, 0. 4 2 3 mm o 1 ) ^^*-f O^Dx.fc 0 

-l 5 °ci?ixn&tm&. ^iiu-c#bnfc^^Mi±^L, mm^^^u 
^is/mk^^ 2/i xmm) xmm u 1 — <^^/u- a -r-tr^v > 

( 6 6 2 m g , 3 1%) Sr#fc 0 
1 H — NMR (CDC 1 3 ) 5 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, 
15 s ) , 7. 2 5 (5 H, m) . 

(b) 1 — <ls*J;V— 4 -TirVV — 

Tk^fby ^ixT/l^—?^ (5 7mg, 1. 5 0mmol) ©^x^Vx^ 
yl^— 7^!/ (5ml) H^fSi-. 0°C(J1T 1 4 - ^ (6 1 

Omg, 3. OOmmo 1) (D*/^)V^.— =T)V (8ml) 1 H#P^ 

20 jf#bfc 0 Kfcm^, 7K (0. 0 5 7ml) , 2 N -7kmti~ V V \7 J±7km& 
(0. 114ml),*(0. 1 7 1ml) ^M^fcW^ *7jc«Y^^^ 

- (^a^^/ftgfcx: ^^=1/1, ^dn*W//^;^=3 0/K^ 
tH) Tit^U 1 — <^/U-4-Ti*W-/V (516mg, 84%) 
25 1 H — NMR (CDC1 3 ) 5 ; 1. 5 2-1. 8 1 (4H, m) , 1. 8 
7 (1H, m) , 1. 9 6 (1H, m) , 2. 4 4 ( 1 H, m) , 2. 5 3 
(1H, m) , 2. 7 7 (1H, m) , 2. 8 7 ( 1 H, m) , 3. 6 7 
(2H, m) , 4. 0 8 (1H, m) , 7. 2 8 (5H, m) . 

(c) t e r t-y^/V 4-t Kcz ^i/TH/*y- 1 -^jUt^^^u- h<D 
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1 -^y^/i/-4-7tVx7-/I/ (4 5 Omg, 2. 19mmol) ©i^y 
— /V (1 0ml) mm^. ^^=- ( 9 0 0 m g ) N 10%Pd-C 

(20 omg) ^p^. x iBfp H w^ufc 0 ^m^y^ MSiau mm&mm 
5 \^xmhfrtcmk<DV?xiKi*$^ ciomi) mm^s mm^x^-t e r t 

(o. 5 0 4ml, 2. 19mmol) £#Dx. N 19^ 

F^m^ufe 0 mui%m7kmi-h}) $j»7kmm$:iNx.. ^v^T*7K^^^. 

10 ^=2XlXmm) t'tSU tert-^^ 4 - t K v * v-Tif 1 
^> U- h ( 3 3 3 m g , 7 0%) £#fc 0 
1 H — NMR (CDC 1 3 ) 8 ; 1. 5 0- 1. 9 2 (6H, m) , 2. 3 
9 (1H, s) , 3. 11-3. 4 2 (4H, m) , 3. 7 7 ( 1 H, m) . 
(d) 4- (Tif^V-4 — fA^drvO - 1 H — f ^^V-yVcD^ 
15 tert-^/V 4 - t Kndp^Tif^^- 1 -^yP^^iyi^- h^^v^T. 
^8fe0»J3 2 0(Djjmz.mVX&}&&ftfj;\,\ 4- (T-tfV^- 4 — < jV^is) 

- 1 h — r >^v-/i^#yt 0 

MM. : 187~188°C 

mmm 323 

20 trans-4- (1H — i ^^V-jV- 4 —4 jVir^r C/) — >^ n^^-?- ^7 

(a) trans — 2— ( 4 — t Kn df-ixv-^ n-^^fi//V) - lH-^y^^ 
K-^-l, 3 (2H) -i?*>(D&f$ 
4-T^yis?v^*-V-;-;U'm£i& (1. Og, 6. 5 9 mm o 1 ) ©3fc 
25 (1 5 m 1) mm\^ mmzxmWtXV £A (l. 64g, ll. 9mmol) N 
N-*;l/*xfdr^7^;W5 K (1. 5 9g, 7. 2 5mmol) 3 
0 ^-^Ji^ L it 0 fclfcm LT#^> tLfcM^f *i/Vt> fjVti 7A^D?f^ 
(^f-^/I^^M^= 2 /l) TitBlU trans-2- (4- 
tKn^^n^/V) -lH-^fy^yK-^-1, 3 (2H) 
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( 8 2 3 m g , 5 1%) &#fc 0 • 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 27 (2H, m) , 1. 68 (2 
H, m) , 1. 8 8 (2H, m) , 2. 11 (2H, m) , 3. 4 4 (1 
H, m) , 3. 9 4 (1H, m) , 
5 4. 6 3 (1H, d, J=4. 2Hz) , 7. 83 (4H, m) . 

(b) cis-4- (1, 3— S^-^y-l, 3-v?tKn-2H-^y^y 

trans-2- ( 4 — t Kn ^ v'v'^ n^dfv'yV) — 1 H — ^ V-f >■ 
- 1 , 3 (2H) (3 5 9mg, 1 . 4 6 mm o 1 ) ©f h7t Kd7 

10 7V (15ml) Ot|utp-^bP$,|» (2 4 5mg, 1. 46 

mmo 1) N hP7x^*7 7^> (4 2 2m g, 1. 6 1 mm o 1) , 40 
%-^m^7-y^y^drVl^— h/hfr^l/mm (0. 7 3ml, 1. 61 
mmol) 0t:^T3 0m ttV^XSfllRlT 3 B*|BJ«H^U^:. 

MbtfbixfcM^, 6 0tt-Cx:?y^ (10ml) tv-fV/n fc° 

15 /Wn-^/v (10ml) ©^^icj^gu SWfrU &CfcJfeft*3*BEaiBfiU 
cis-4- (1, 3 — v^^f y — 1 , 3-^tKn-2H--fV^y K-^- 
2--T/P) V^n^drV/V (4 2 7mg, 7 4%) 4r 

#7t 0 (427mg N 74%) £#7^ 

'H-NMR (DMSO-d 6 ) 6 ; 1. 66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 0 5 ( 2 H, m) , 2. 5 4 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 ( 1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. 0Hz) , 8. 40 
(2H, d, J = 9. 0Hz) . 

(c) cis — 2- (4-t Kndri/i/7p^df-i/;v) -1H-- fy^f^K- 
25 3 (2H) -\?±Z/<D&$L 

cis-4- (1, 3— ^y-1, 3-^tKP-2H--fy^yK-;W 
-2— (A) i/?u^*is;u 4 h u^^^^— h (2. 0g, 5. 0 7 
mm o 1 ) CD?* & y ' — A* (40ml) ^fh7tKn77> (40ml) <Dm^ 

mmmz.^ 0^x2 8%— r hv (1. 04ml, 5. 07 
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mmo 1) 0t|:T3 O^IW. t^-Ci?fi|CT3. 5 B^WflM^Lfco R 

JfcMfcO. 5M-Wti&fc&% V ^AtR^^^P^L, pH=4 t i,±m^s *§g££r 
JftBE«*Lfc 0 M^7K(c*d^l, ftiftai^-CttttJ Lfc 0 «Ji^il7k»^^ 

^ v- ? a -c*^ u mm^m&m^ l-c# e> tL/ca^^ ^ y # 9 a * n ^ 

5 F^77^- T»#»*!U c i s-2- (4- 

kKn^^p^^) -lH-^y^yK-zi'-l, 3 (2H) -i^rv 
( 9 3 2 m g , 7 5%) 4r#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 42 (2H, m) , 1. 48 (2 
H, m) , 1. 7 3 (2H, m) , 2 . 5 0 ( 2 H, m) , 3. 8 5 (1 
10 H, m) , 3. 9 6 (1 H, m) , 

4. 38 (1H, d, J = 2. 2Hz) , 7. 82 (4H, m) . 
(d) trans-4- ( 1 H— OPS—A'— 4 —^jU^-e? — 

*»!|3 2 0 (b) (13 1mg, 0. 

15 9 7 7 mmo 1 ) ©7 h 5 Ko77^ (1 0 ml) *MK:. Otttc i s - 
2- (4-k Kn^r^^o^^) -1H — f y4> K— 1 , 3 (2 
H) (2 15mg, 0. 8 7 9mmol) , h y 7 * =71^^ y -< ^ 

(2 8 3mg, 1. 07mmol) % 4 Oyo-^y^T/^M^VK 
h-^no^y^ (o. 672ml, 1. 1 7 mmo 1 ) ^If, 3 0^ 

20 itiat#?£Lfc 0 Rj&mm*m}zmffii,mb*itimm&?r2U7fr 

7VA (5 0ml) (C^IU lM-7kiMb^ h y ^AtKSSK (2 0ml) TiSfe^L 
fc 0 ^nPTjvuA (2 0ml) -T?ft&ffiU Sr*§7lc«Bt-^ ^ V?A 

•eft** urt 0 insr^aiai u# btLfcas^^ y 77 7^0-7^^77 

25 3 O W 5 7 -/l, ( 2 ml) £7JP;i, 1 5 ft&mffi bfc„ 4 fl# 

7 — n in 7^/PA//^ 9 J — J\s= 1 0/1 n ct^/bA/^ ^ y — z^/ 
(l%-T^* = T7k*«) = 1 0/1 -C«ffi) THfjjHlU trans-4- 
(1 H — r^'/-7V— 4— <7V^"^'» -->^n^^-y-^T$ V (llmg, 
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5. 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1.22 (2H, m) , 1. 48 
(2H, m) , 1. 69 (2H, br s) , 1. 78 (2H, m) , 2. 
0 7 (2H, m) , 2. 6 5 ( 1 H, m) , 4 . 4 3 ( 1 H, m) , 6. 
5 5 6 ( 1 H, d, J= 7. 5 Hz) , 7. 0 4 ( 1 H, d, J= 7 . 5 Hz) , 
7. 20 (1H, dd, J=7. 5, 7. 5Hz) , 7. 94 (1H, s) , 
12. 9 7 (1 H, s) . 

mi&M3 2 3 (D^m\cm\^xR!t^n^\ sxT^^-tm-mms 2 

3 2 5<D^#)£^j#Lfe 0 
10 MMM 3 2 4 

c i s— 4- (1H — r IsjfS — J\y—A jV^r^-iy) -i/^n^fyT^y 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 4-1. 6 5 (8H, m) , 1. 
9 4 (2H, m) , 2. 7 0 (1H, m) , 4. 6 5 (1H, m) , 6. 5 
5 (1H, d, J=7. 8 Hz) , 7. 0 4 ( 1 H, d, J= 7 . 8 Hz) , 7. 
15 2 0 (1H, dd, J=7. 8, 7. 8 Hz) , 8. 0 0 (1H, s) , 12. 9 
7 (1 H, s) . 
3 2 5 

ci s-3- (1H — i^W-)V-A-' f/U3-*c*/) n^df-^^T$ > 

20 : 1 6 6~1 6 8°C 

3 2 6 

trans— 3- (1H — f^^V-^-4 — f — n^M^T- 

(a) 2- (2-v-^E3-^i?>- ! ->f,p) -ih — fV^^K^-l, 
25 3 (2H) -i^^CDiB^ 

u-^5-t;—;U (4. 5 g, 4 5. 9 mm o 1 ) <DT h 9 t Kn77^ 
(9 0ml) 0°CtT7^;K5 K (7. 08g, 4 8. 1 mm o 1 ) N 

MJ7^^/1>77^^ (13. 2g, 5 0. 4mmol) , 4 0%~^xf;V 
Ty^^^^drv^V- ( 2 3. 3ml, 51. 4 mm o 1 ) £r 



10 
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1 5/l«) till, 2- l -^^) - 1 H — f 

y-T^K-^-1, 3 (2H) -v^> (3. 3 6g, 3 2%) £#7h 0 
5 1 H — NMR (CDC 1 3 ) 5 ; 1. 73 ( 1 H, m) , 1. 93 (2H, 
m) , 2. 1 6 (3H, m) , 4. 9 0 (1 H, m) , 5 . 5 8 ( 1 H, 
m) , 5 . 9 4 ( 1 H, m) , 7. 7 2 (2H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 1 3S) - 1 3 1 2 b - 7°n 
-3, 4, 5, 6-fF7tKn-2H-2, [2, 3 - a ] ^ y-f 
^K— 71—8 (12bH) -^-^(D^fo 

2- (2-->^n— df-fe>-- i — i-y^^K—71—1, 3 (2 
H) — v?^-^ (3. 0 g, 13. 2mmo 1 ) ©i?Pa*;^ (90ml) 

^aiCT^^y— 7V (3ml) % N-^a^3A7i-f 5 K (2. 9 4g, 
15 16. 5mmol) ^P^L. 1 4 PdlJf # Lfc 0 BOS^C, lM-^^M^h 

- (^ drtVStx^= 1 O/lT^ffi) X^mmU (2S, 6R, 12b 
S, 1 3 S) - 1 3-7'p^- 1 2 b If/U- 3, 4, 5, 6 -T h 9 t K 

20 P-2H-2, 6-^*7 [2, 3-a] -ry-r^K-71— 8 (l2bH) 
>- ( 3 . 6 0 g , 7 7%) £#7c 0 

'H-NMR (CDC 1 3 ) 5 ; 1.14 ( 3 H, t, J = 7. 1Hz) , 

1. 3 4 (1H, m) , 1. 6 8 (2H, m) , 2. 11 (2H, m) , 

2. 54 (1H, m) , 3. 05 (1H, m) , 3. 38 (1H, m) , 
25 4. 3 7 (1H, m) , 4. 56 (1H, m) , 5. 57 (1H, m) , 

7. 5 6 (3H, m) , 7. 7 6 (1H, m) . 

(c) 2- [ (1R, 2S, 3S) -2-^P€-3-t KDdf-y^p^ 
vVV] - ih— r y>f^K— ^- 1, 3 (2H) -^v©^ 

(2S, 6R, 12bS, 13S) -1 3-^P^-12b-7 t PtVV-3, 
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4, 5, 6-Th7kKo-2H-2, 6-*?y [2, 3 - a ] -f y 4 y K— 
JV- 8 ( 1 2 b H) -itls ( 3 . 5 6 g , 10. 1 mm o 1 ) ©^^7 — ( 7 

omi) mm^s mmz.x 2 n-^ 7 jc^ tismo fti®*., 1 B#nm#b 

/KBfe^^ L /V'-c**fL x 2- [ (1R, 2S, 3S) -2-^-3-tKn 

=3rv->^ ci^df V/V] -1H 3 (2H) (2. 

1 9 g , 6 7%) £#fc 0 

1 H — NMR (CDC 1 3 ) 8 ; 1. 51 (2H, m) , 1. 91 (2H, 
10 m) , 2. 2 0 (2H, m) , 2 . 5 2 ( 1 H, s ) , 3. 76 (1H, 
m), 4. 38 (1H, m) , 4. 81 (IH, dd, J = 9. 5, 11. 
2Hz), 7. 76 (2H, m), 7. 86 (2H, m). 
(d) cis-2- (3-t Kndrv'V^ n^dr^l^) -lH-^fy^yK- 
^-1, 3 (2H) -io<f-y<D^j$ 
15 2 - [ (1 R, 2 S, 3 S) - 2 - ^n^t- 3 - t Fn#i/i/^ nA^->;i,] 
-1H--T y-f i/R-vl— 1, 3 (2H) -io}-^ (2. Og, 6. 17 
mmo 1) <DhJ^>- (4 0ml) ky?J—>V (4ml) <Dm&$&mz^ m& 
fcXfrmikyVzf^-JV*?: (l. 99ml. 7. 40mmol), 2, 2'-T 
y*fc*;* Wy^ D -hy ; v) (8m g) £r£p*:, 3«SLfc. j€^zkStHb 
20 Miy^M^X (1. 9 9ml. 7. 4 0 mm o 1 ) s 2, 2' -TV~\f* U 

yyfp-hy^) ( 8 m g ) 3r#p;i, l iWtM Lfc 0 M^iliLti b 

tlfcj^ ?f i/ y * 7 A 13 V h^77^ - {^^-^ /^m.zsu^-;V= 2 / 

\X*m\8) X-mmU cis-2- (3-tKn^7^P^-/;U) -1H- 



-{y^VK-^-l, 3 (2H) -v>*-^ (l. 3 3g, 8 8%) &#fc 0 
25 1 H— NMR (CDC 1 3 ) 8 ; 1. 37 ( 2 H, m) , 1. 51 ( 1 H, 
d, J = 5. 3Hz), 1. 71 (IH, m) , 1. 88 (IH, m), 
2. 04-2. 32 (4H, m) , 3. 69 ( 1 H, m) , 4. 17 ( 1 H, 
m) , 7. 7 3 (2H, m) , 7. 8 0 (2H, m) . 
(e) trans-3- ( 1 H — f 4 — 4 )Vv>r*c U) -^ua 



WO 02/100833 PCT/JP02/05609 

156 

ci s— 2- (3 - t Kn^v->-^ ct^^i^) — 1H — i V ->il/ K— A'— 1 , 
3 (2H) -v^V&^T, »J3 2 3 (d) ©^fcfefcSg CTKJE&Srff 
trans-3- ( 1 H— -f lsjf*S—A>— 4 /^^f ^) - n^^ri^T 
5 5>^^bfc 0 

'H-NMR (CDC 1 3 ) 6 ; 1. 14 ( 1 H, m) , 1. 32-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 ( 1 H, m) , 1. 9 
1 (1H, m) , 2. 15 (1H, m) , 3 . 1 9 ( 1 H, m) , 4. 7 
8 (1H, m) , 6. 3 7 ( 1 H, d , J- 7 . 7 Hz) , 6. 9 5 (1H, 
10 d, J=7. 7 Hz) , 7. 12 (1H, dd, J=7. 7, 7. 7Hz) , 8. 
0 5 ( 1 H, s ) . 

mmm 327 

trans-3- (lH-^y^-;P-4 — ( /U^-^-y) — u^^^-^T 

15 MMffl 3 2 6 -e#fc trans-3- (1 H — < 4 

- D^dr-^^TS: ^ ( 1 6 3 . lmg, 0. 70 5mmol) ©x^y 
-A- (3ml) Wmc. ti&tt 1 M- tt/i?x^x-f^ (0. 7 7 6 
ml, 0. 776mmol) &Jm?Ltc 0 1 m%'&. i©^t^JIIiL#f,tl 

20 trans — 3— (1H — { istfy—As— 4 — JVOr^r-y) — is? v^^-f^T 
5 > • mmm. ( 1 6 6 m g , 8 8%) £r#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 1. 3 9-1. 5 6 (2H, m) , 1. 
7 1 (3 H, m) , 1. 9 6 (2H, m) , 2 . 2 6 ( 1 H, m) , 3. 
3 9 (1H, m) , 5. 0 1 ( 1 H, m) , 6. 5 9 (1H, d, J= 8 . 
25 2 Hz) , 7. 0 8 ( 1 H, d, J= 8 . 2 Hz) , 7. 23 (1H, dd, 
J=8. 2, 8. 2 Hz) , 7. 9 2 (3H, br s . ) , 8. 0 5 (1H, 
s), 13. 03(1 H, s). 

mmm 3 2 8 

5-[ (4-.*5vW<^?vV) t+v']- 1 H->f 
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##0IJ 4 1 H — ( ispy-As- 5-*- A> (1 0 Omg, 0. 745 

mmo 1) <DN S N-^f;U*;^7 5 K (2ml) 4 
-^^W^i^^V (0. 10 9ml, 0. 74 5mmol), 3^fh7^ 
;U7^=!?A (2 8mg, O. 1 mm o 1 ) % #2Bfe# U (1 0 3mg N 0. 
5 7 4 5mm o 1) ZMzl^ eOtfcMUo 9 7jc (2 0ml) 

flflte* 2vv ( 2 0 ml x 2 ) vtbm Ufc ^THMi £ MtK^^^ ^4 A T?ft«fe 

- {^*yrl//m&^A'X*mm tflL, 5-[ (4-*^vW*i^vlO tf- 

1H — f^-;M6 0mg, 3 7%) £#fc 0 
10 : 1 2 4-1 2 6t 

Ifefe#!l3 2 8©^1feKl3pC-CSJES4rtT>a:V\ £*TfC^1"SI;&feM 3 2 9 ~^»J 
3 3 0 <D4b&m&&f$Vti 0 

mmm 329 

5 - k y-^^vi^-drv-) - 1 h — r 

15 : 1 3 9 — 1 4 0°C 

mmm 330 

5 — < y -f^Asitr**/- 1 h — - r 

Sb^C :151~153°C 

miMM 3 3 1 

20 5- (^^^V^-^v') -1H f 

###J 4 -CWc 1 H — -Y 5 -Jr-;V (lOOmg, 0. 74 5 

mmo 1) ON, N-^f;V*M7 5 K (2ml) « % ^V^V/p* 

K (0. 089ml, 0. 74 5 mm o 1 ) , foWl* V V J* (1 0 3mg, 0. ' 

7 4 5mmo 1) &M>t, 4 0°C^D^.Lrt o 2 BftHftK 7X (2 0 ml) Kl^U 
25 mm^As (2 0mlX2) T?ttttib7t 0 #M&«*fittB*^*S'!>^^*fc* 

- (— ^f-^/^^^-e^aS) T'»iL, 5- - l h- 
^V^i/-^ (6 3mg, 3 8%) £#fc D 

WtM. : 1 79~1 81t 
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mmm 332 

5- — f/M h3r-» -lH-^>^-;l/.HSt©A| 

(a) tert-^f;l/ 4 - ( t Kn df-^ =f-jV) t°-< y v?V- l -jjfrtf 

5 1- ( t e r t — Zf Y***/iiA*iS—A>) t:°^ y v^- 4 -T^tf^l? ( 1 . o 
g, 4. 3 6mmol) OrF7fcKn77y (2 0ml) OttTIM 
-#7y/7l^7tKn77« (4. 3 6ml, 4. 36mmol) «T 

U lH#fTO^ig.{e:imbfc 0 £fclc6i5M«, RJESj&&ttK:|&ft«Bfe*^ h 

#-Mc*«&;&p*., Tie (100ml) M^U g^ai^vV (5 0mlX2) T? 

10 ifflLfco f»l ^rMTkM-^ ^ A b /c 0 ^ft£MJEE^§bT#£> 

tB) -0*fr$!£U t e r t -y^-jU 4- (t Kn^ri/^^yix) fcV<y 2 _ 

#7l^df v- V- h ( 7 1 5 m g , 7 6%) £#7t 0 

(b) tert-7"^ 4-[ (iH-^y^/-;P-5 — T/^^^)^ 
15 ^vP] tvsy 1 -#/ls7$^i/l — Y<D&J& 

t e r t -Zf^-jV 4- (t KPWf^) t°^y 1 -jj/Vtf^-Z/U 

— b (200mg, 0. 929 mm ol) O is? pn^^y (6 ml) 
Fy^7^ (o. 15 5ml, 1. HmnioI),^>7W=M 
P ^K (O. 075ml, 0. 975mmol) Sr3jP*Lfc 0 2 H#ITO. 7jc ( 2 

20 0ml) (If L0. 5M-«fflfcMM/i; !7AtK^T' P H=4 fcU ^nn*;^ 
(2 0mix2) -Ctittlbfco *tMI«r^l»^^iK->^A-cf£JfcUfc 0 ^ti 
^iffSlLt#^f;M^, N, N-^f;l/^A7 5K (3ml) 
fi?U #^j4-C#fclH-^^y*-/l-5-t-;U (I25mg, 0. 92 
9mmo 1 ) „ JfcWtX V 17 A (1 2 8mg, 0. 92 9mmo 1) , J|-fb^ 

25 ^^y^^A (34mg, 0. 0 9 2 9 mm o 1 ) SriD*., 6 

b7to i h^ito, 8 o °c^#?a bfc 0 $ b ^ 5 u#ra&* i M-zKiWb-t- h y <7 A 

TK^^^Px., 7 Jc (3 0ml) i^t^nn*^A (2 0ml X 2) T'tttti bfc 0 
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m^^^X-mm) ttlL, t e r t-Zf^-JV 4-[ (1H-^V^/-/V- 

5 — {A'***/) t°^y \>Zs- 1 Y (9 0mg, 2 9 

%) *m-o 

(c) 5- (fc 0 ^y^>--4 — (A** -1H — f^^v^-^.-^^ 

5 t&(D^$L 

t e r t-:^yl/ 4-[ (lH-^y^/-/V-5 — f/K*-=^» p< ^vl/J bf 
1 -#yVtf?^>lx-- f (8 1. 2mg, 0. 245mmo 1) |^4N 

-mm-^^> (imi) ^px./c 0 hsito, «jE*3HHx#e>tL^2saESr 

t&J—A' (0. 5ml) KljgfciU v?xfyl/x-fyv (10ml) -C,ft$fL*:„ 
10 mSr«ifl«, ^JEEf£4P;L5- (fcV<y 4 -> f/l^ h =*>-) -1H — 

Jfy/su • -^M^ ( 7 1 m g , 9 5%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (1H, m) , 2. 8 9 (2H, m) , 3. 2 7 (2 
H, m) , 3. 8 6 (2H, d, J= 6 . 3 Hz) , 7 . 0 0 ( 1 H, d, 
15 J=9. OHz) ., 7. 18 (1H, s) , 7. 4 2 (1H, d, J= 9 . 0 
Hz) , 7. 9 2 (1H, s) , 8. 5 1 ( 1 H, br) , 8. 8 2 (1H, 
br) . 

mmm 333 

5- (2-7x-^x^^) -lH-^f^/-;KZ)^ 
20 4 -e#fc 1 H — fy^-/I/-5-t-/l' (6 0mg, 0. 44 7 

mmo 1) ON, N — v?^ f;I/*^^7 $ K (2 ml) x ) J* 

( 6 8 m g , 0. 492 mm o 1 ) „ 3 ^\Yrr h =y zf^-J^T A (17 

mg, 0. 0 4 4 7 mmo 1 ) , 7x^f;V^n 5; K (0. 061ml, 0. 4 
4 7mmo 1) Sr^P*: 6 0 tJmflPffl bfc c 7B#|HJ& N RJ&ift^iftfc:^ n a Jfc/UA 
25 (3ml) , lM-TK^bi- h !) 7Mi« (4ml) ^Px.Ji^Lfc 0 7kJl£r|& 

(3 ml) &Jgx.8fc#Lfc 0 zfcJi&Rfc*& N *ttl/lSr*S7k«lEBfe^ 

^^77^- (^^-^^/SWfc*^"C»Hi) -C»»U 5- (2-^^xi/Uai 
h — 1 H — i is^S-A* ( 8 . 4mg, 8 %) £#fc 0 



WO 02/100833 PCT/JP02/05609 

160 

MS :m/z = 2 3 9 (M+ 1 ) 

3 5 o^b-a^^^u/co 

mmm 334 

5 5 - (is? a -fu fcVi^ y df-^y) -lH-'f IstfV-jV 
MS :m/z = 189 (M+ 1 ) 
MMM 3 3 5 

5- {*yW?^-}V* h*i/) -1H — (Zs<?S—ji> 
MS :m/z=2 0 3 (M+ 1 ) 
10 mMM 3 3 6 

5 - (Z/# u-^drvv^ h^-» - 1 ^^y-^ 
M S : m/ z = 2 3 1 (M+ 1 ) 

mmm 337 

^^/l^ (lH-^y^/-;V-5-^;mv) T±T— h 
15 MS: m/ z = 2 2 1 (M+ 1 ) 
3 3 8 

5- (2-^ b^i/ai hdf-v/) -lH->{y^/-;l, 
M S : m/ z = 1 9 3 (M+ 1 ) 
mMM 3 3 9 

20 5- (2-!7^y bdrv') -lH-^fy^-;l- 

MS :m/z = 2 5 5 (M+ 1 ) 
HMM 3 4 0 

2- (lH-^y^/-;V-5 fAstti") 3L$;-;V 

MS :m/z = 179 (M+ 1 ) 
25 MMM 3 4 1 

5- (t°y-^>-2 — f/u^ h^ix) -1H-- r>-^v-^ 

M S : m/ z = 2 2 6 (M+ 1 ) 
iftfj 3 4 2 

5- (t^Uv^-S — r/V^ h^rvO -1H — f^^V-^ 



WO 02/100833 PCT/JP02/05609 

161 

MS :m/z = 2 2 6 (M+ 1 ) 

mmm 343 

5- (t°y Z»-4 — {jv* -1H — f>^-7-ju 

MS :m/z = 2 2 6 (M+ 1 ) 
5 MMW 3 4 4 

2-[ (ih — fy^)/-^-5-^;^^^) 

MS :m/z = 2 7 6 (M+ 1 ) 
M^iJ 3 4 5 

5 -.[2- (lH-ffn-;V-l — f/w) x h^]- ! H -^y^/- ; i, 
10 MS :m/z = 2 2 8 (M+ 1 ) 
HlfeM 3 4 6 

2-[ (lH-^y^/-;U-5--f;m-» ^^-/U]^^^ MJ/U 
M S : m/ z = 2 5 0 (M+ 1 ) 

mmm 347 

15 3— [ (lH-^W-^-5-^;m>') ^^]^y/=MJ/i/ 
Si A : 158 — 161 °C 
5I»J 3 4 8 

4 — [ (lH-^W-;V-5-^/^v') ^^1^]^^^ MJ/V 
MS :m/z = 2 5 0 (M+ 1 ) 

20 mmm 349 

2 -[2- (lH--f>^/-;l/-5 T/V^-=3ri/) xf;v]-iH-^y>fi/K 

— /U— 1, 3 (2H) 

MS :m/z = 308 (M+ 1 ) 

gUfe^lJ 3 5 0 

25 2- (fh7t Kn-2H-t'7y-2-^;M h^^) -1H — ( ^f^-As 
M S : m/ z = 2 3 3 (M+ 1 ) 
«#1J 3 5 1 

5 - (V^ n-^dr>//^^>» _ i h-^T ^V-A-C^sfe 
^4t#fclH-^>^-;l/-5-t-/V (2 0 Omg, 1. 49 
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mmol) ©7 i f7tKn77V (16 ml) 0 is? n^^f-y 

(0. 315ml, 2. 9 8mmo 1 ) x hV ~7^—;V-fc?> 7 ^ y (4 4 2 
mg, 1. 6 4 mmol) % ^^^T'/^^^i/K F (5 3 4mg, 

1. 1 7 mmol) 3 0MMt#?fitt o RlSJSttSr 

^m=z.J-;v (2 0mlX2) tittlU *«JBSr^7K«lffift^^'>^^T?ftfl|U 

oo*;W>?/-/K ^^l^/ftM^^vl'TlgfcH) -e»JSb. 5- (is? 
v^3ri//Uzt^i/) - 1 H — <>-¥v°-;V (14 Omg, 4 3%) £r#fc G 
10 jft^C : 144 — 146 °C 
3 5 2 

5- (2--Fd7x/^) -1H-- fy^/-;l/©^ 

##M4-e#fclH— (Z/tfir-jV- 5-*-/ls (3 0 Omg, 2. 2 4 
mmo 1) ©N, N-^fMM75F (6ml) 2 — :/n^=: h 

15 cr-<^if^ (497mg, 2. 46 mmo 1 ) , -fifflt* V V A (402mg, 

2. 9 1mmol) &1JUx^ 120raiLfc. 6 Wfc, * (20 ml) 
^LBES^^ (2 0mlX2) -CttWUfco £4*tKM^ ^v")A 

-r- {■~-*y-y/m&^?-jX'X*mm) -c*»«u 5- (2--bP7xy^^) 

20 - 1 ( 5 7 m g , 10%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 0 2 (1H, d , J= 8 . 5 Hz) , 
7. 29 (1H, d, J=8. 0 Hz), 7. 29 (1H, dd, J= 7 . 5, 7. 
5 Hz) , 7. 4 6 (1H, s) , 7. 6 0 (2H, m) , 8. 04 (2H, 
m) , 1 3. 1 8 (1 H, s) . 
25 HJfe^J 3 5 3 

5- (is? n^v^/i^-a?-^) - l tt-4is?~y~-;\s<D&j& 

4 tilt l H y 5 - ^--^ ( 1 0 0 m g , 0. 74 5 

mmo 1 ) (DT h7t Kn77> (6 ml) ^^M, OttCT^D^y^ J — 
/V(0. 068ml, 0. 745mmol) , h!J7x-;V^7^y (2 2 1 
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mg, 0. 8 2 0mmol) N ^y^T^^^^J/W 1^ (2 6 7mg, 
0. 8 9 5mm o 1) 3 0MtffllC#fflLfc o KJ&i§?fc 

IriiiM tt^nfcaifc 1 M-7R@|{bt *-Mc**fc (4ml) % t a a 
(3 ml) SriDx. x TkJI&IS&fe^ St»X (2 ml) 7kJi*l»*U 

^/V-C^W) 5- u-<^^/^dr^» -ih — r^/-;U 

( 2 4 m g , 16%) £#fc„ 
: 141~142°C 

10 

3 6 0©te^£:^jE!fcL*: o 

3IJfe#)J 3 5 4 

5 - (v-^ n-^^^yu^-^-S/) - l H — f Is&^f-jV 
15 MS : m/ z = 2 3 1 (M+ 1 ) 
SIJfeM 3 5 5 

5- (1 —^^-jV— 2-73cS^*/=z. -lH-^y^/-^ 
M S : m/ 2= 2 6 9 (M+ 1 ) 

mmm 3 5 6 

20 5- (f F7tFn77>-3 — fAsit^f) -1H — ry^/-^ 
MS :m/z-2 0 5 (M+ 1 ) 
HJfeM 3 5 7 

5- (2 h=¥->- 1 hdr^) -iH->fyyy*-;l/ 

MS :m/z = 20 7 (M+ 1 ) 
25 3 5 8 

5- (v-^ a^f^/V^-^v') - l H— l/#*S— As 
MS :m/z = 189 (M+ 1 ) 
HJfe^J 3 5 9 

5-[ {2.—*J-ns*/# u^^-is/V) ^-dr^>]_ 1H — {is fry— /i, 
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MS :m/z = 231 (M+ 1 ) 
MMW 3 6 0 

4-Cl- (1 H--f V^/-^- 5— iVl^^i/) ^M^<^/—Y]}j\y 
'H-NMR (CDC 1 3 ) 8 ; 1. 64 ( 3 H, d, J= 6 . 5 Hz) , 5. 
5 3 4 (1 H, q, J=6. 5 Hz) , 6. 9 2 ( 1 H, d , J= 2 . 2 Hz) , 
7. 10 (1H, dd, J=9. 0, 2. 2 Hz), 7. 36 (1H, d, J= 9 . 
0Hz) , 7. 52 (2H, d, J=8. 2Hz) , 7. 62 (1H, d, J=8. 
2 Hz) , 7. 90 (1H, s) , 10. 9 1 (1H, br s. ) . 

mmm 3 6 1 

10 2- [ (lH-^y^/-;l/-5-^;^v') *^->V] -<>-^T 5 XD&ffc 
mMM3 4 6 T-#fc 2 - [ ( 1 H-^f 5 — < >V0r*ls) * 5VK|^< 

>y=- hV/ls (7 Omg, 0. 28 lmmo 1 ) (D"r h7t Kn77i/ (8 
ml) m&l£, TK^-fby ^-t7 2^T;V%=z.^K (4 4mg, 1. 1 2 mm o 1 ) & 

^rv'P #-7Vi-;*7 7 J* 9 VP? ~7 4— (9 nn^M/^? 7 —;V-^9 u a /ft 
^V^^/WP (1%-T^-TtK) -C^tU) TSMHBIU 2- [ (1H-- < 
>^y-^-5— <;\>-jr**s) ^y^r^ (5 2m g , 7 4%) £ 

20 'H-NMR (DMSO-d 6 ) 8 ; l. 80 (2H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) , 7. 08 (1H, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (1H, m) , 7. 3 1 (2H, m) , 7. 4 5 
(3H, m), 7. 9 4 (1H, s) , 12. 90 (1H, br s. ) . 

»i3 6 i <Djjmz.mcxEj&&n?&\ sxT^-rmmms 6 2<D<t&m 

25 £^J&Lfco fcfcU ^»J3 4 8T*#bixfc4-[ (1H — f>;?V-A— 5 

mMm 3 6 2 

4- [ ( 1 H-^ ^^/-/P- 5 -^/W^/) fT-Asl ^y^VT^y 
fife/5 : 197-198^ 
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&-^J&Lfc 0 fefU MMm 3 4 7 T*# b*Wc 3 - [ (1H — f^V-yp-s 
H»J 3 6 3 

5 3- [ (1H — <ls*?S-;V-5 — *<f-;V\ ^y^T5> 
Wi& : 179-183^ 

MMM3 6 1 (D^m^m^XKft^ff^\ &LT\£&1-&MW3 6 4©ft^#l 
£^J&Lfc 0 fcfcU ^»J3 6 0-e#£>*Lfc4-[l - (lH-^y^/-;P 

io mmm 3 6 4 

1- {4 — [1— (1H fy^/-^-5-^;l/t^E-» y>} ^ 

'H-NMR (CDC 1 3 ) 6 ; 1. 64 ( 3 H, d, J= 6 . 4Hz) , 3. 
8 1 (2H, s) , 5. 29 (1H, q, J=6. 4Hz) , 6. 97 (1H, 
15 d, J=2. 2 Hz) , 7. 06 (1H, dd, J=8. 9, 2 . 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 (2 H, d, J= 8 . 2 Hz) , 7. 8 4 ( 1 H, 
s) . 

mmw 3 6 5 

5- (rh7t KP-2H-t°7y-4 (Vl^=3rv/) -lH-^>^/-;KD 

20 

4 T'#fc 1 H— -f 5-t-;l/ (15 0mg, 1. 12 

mmol) (Df h7t Kn77> (6ml) 0°C{c:T4 — t Fp^fv'f 

^tKn^y (0.- 107ml, 1. 12amol), MJ7^rvu*:*:7 
-f>- (2 9 3mg, 1. 12mmol) % 4 Oo/o-^J^^/VTlfist) sV^^^U 
25 ^b-h^xy^ (o. 5 17ml, 1. 1 4 mm o 1 ) &1]UZ-, 

7A^nvh^77^- (^ n n^^A/^ ^ y -yi^-e^ttj) -eff^L. 5- 
(X t Kci- 2H- t°7>-4— f^^-dri/) -1H-- T^V-A- (li 
4m g, 4 7%) £#f Co 
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: 151 — 153 °C 

mmm 3 6 6 

5 M^J 4 2 -?#7fc 5 - ( fc°-< y 4 — f/I^df^>0 — 1 H — f 

(80mg, 0. 3 6 8mmol) Sr^^y-/V (2ml) fcgSU 7th> 
(0. 031ml, 1. lOmmol), ( 0 . 105ml, 1. 84 

mmo 1) £rMTLfc 0 -?r©^ ^T>{b7K^b* h U >7 A (1 1 6mg, 
1. 8 4mmol) &%Ux_± 0 18HR^ M(C|^I*(DT-fe h g£S£ N Wl' 

£rftI;t N (2 0ml) Kl^U ^ u n (2 0mlX3) -CttfcfcJ 

no*M/^;-;v (1%-r^^TzK) -e^tb) T'ftSU, 5-[ (1 

15 -< (yfutf/lsV^V iff- 4-' (fr) ^V]-1H-^W-;1, (3 0 
m g , 3 1%) $r#fc 0 
Jft^ : 1 2 5 ~ 1 2 6 °C 
^»!J 3 6 7 

4- (1 H—Y^^y-yU- 5 — T ^^v') v-;7 P^=^f-^y^^ 
'20 ->Wf©^ 

##^4-e#felH-fy^-;V-5-t-/l/ (1. Og, 7. 45 
mmo 1 ) ©7h7t KP77V (4 0ml) 0 < Ctrx7 t ^- 4 — t 

Kodfi/^^a^^^^i/- f (i. 44 m i, 8 . 95mmol) % 
hy7x=;V*^7^> (2. 1 5g, 8. 2 0mmol) , ^^^7^^ 
25 h (3. 34 g, 11. 18mmol) lB&W&MJ:: 

ttl) tHil, ^TVl' 4- (1H — r^i^y-71^-5 (AsttSs) *>?v^ 

U-h ( 9 2 8 m g , 4 3%) &Wt 0 
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MS : m/z = 2 8 9 (M+ 1) 

mmm 3 6 8 

H»J 3 6 7 t-#txf/V 4 - ( 1 H — i ^?-f-)V- 5 f/Kfr^V) 
5 ^ n^^f-^^ywifdri/lx- h (7 2 8. 4mg, 2. 5 3 mm o 1 ) # J 
(2. 5ml) % fF7tKo7.7y (2. 5ml) fc^L, 2M-7.KM; 
y^->A 7 Jc^ (2. 5 3 ml, 5. 0 5 mm o 1 ) §rfl§TUfc 0 2 6^^ ^ 

^t^m^mmmmi^n^Ht^mm^s 7k (5 mi) ic^?U7l 0 ^©tm^^- 
0. 5m-«*^ y a*» p h = 4 1 Lfco mx^tc^B^m&m^ 

10 ^L4- (lH-^y^/-/l/-5-^/Vt^» Vi?n^i^v^7^# 

^Bfe ( 3 8 1 m g , 5 8%) £#7fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 47 (2H, m) , 1. 65 (2 
H, m) , 1. 7 8 (4H, m) , 1 . 9 1 ( 1 H, m) , 2. 10 (1H, 
m), 2. 2 4 (0. 5H, m) , 2. 3 6 (0. 5H, m) , 4. 24 
15 (0. 5H, m) , 4. 4 7 (0. 5 H, m) , 6. 98 (1H, m) , 7. 
21 (1H, m) , 7. 40 ( 1 H, m) , 7. 90 ( 1 H, s) , 12. 
8 4 (1 H, b r) . 
3 6 9 

4- (1H — i jV^r^r^y) u^^^Jj ;]st$ ^ $ K© 

20 ^ 

»J3 6 8-C#fc4- (1H — {^yy*-;\s-5~4^*3c^) v^n~.^ 
tV^y|(2 8 0mg, 1. 08mmol) (DN, N-^f;l/*;UA7 
$ K (1 0ml) Ifb7^=^ (17 3ml, 3. 23mmol), 

^y7°ntVl/xf;V7$y (0. 75ml, 4. 30mmol) £j]Uz_fc 0 ~ 
25 tL^r^^^TTK (1ml) 5r*n;Ugfl¥ Li/tgL 1 3 _ (3' — 

5 / 7°n hT/U) % K • — j|R|t[ ( 3 0 9 m g , 1 . 6 1 

mmol), tKn^^hJJ7^(l60mg, 1. 18mmol) 
&jJUz_tc 0 16H#TO, JS^©a#WT-#t©fl — 3- (3' _ 

^ ?/7p fcfyv) 5 K • ( 3 0 9 m g , l . 6 1 
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mmo 1 ) % t Kp^^l/y h ]} (16 Omg, 1. 1 8 mm o 1 ) 

0 0 ml) C^UBRa^ (5 0mlX3) % ^np*;VA (2 0 mix 2) T? 

5 ^mzmmLxnbn±m^, ^^^-^l^y^vi^^^u 4- 

( 1 H — T>-^y*-/P- 5 — f/l/^-^iX) */# y (26 
5 m g , 9 5%) £#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 1. 45 (1H, m) , 1. 66 (3 

H, m) , 1. 9 4 (2H, m) , 2. 11 (1H, m) , 2. 2 6 (2H, 

10 m) , 4. 3 5 (0. 5H, m) , 4. 65 (0. 5H, m) , 6. 8 5 

(1H, s) , 7. 15 (1H, m) , 7. 37 (2H, m) , 7. 56 

(1H, m) , 8. 0 5 (1H, s) , 13. 0 1 (1H, s) . 

nmm 370 

[4— (1H — { 5 ---f /l^3ri/) ^n^drv'/KM^y —;V<D 

15 

mmm 3 6 7 twc^^vi- 4 - ( 1 h— r ^y-A— 5 — > 

y u-^df^^^^dr^lx- h (10 Omg, 0. 3 4 7 mm o 1 ) CD^ h 7 t 
Vu^yls (2 ml) Tk^ky ^^^T7l^5-!>A (5 2mg, 1. 3 

9mmo 1) ^PX., mffi^o 2B#^, SfSM^fc:* ( 5 2 // 1) , 2M 
20 -7kmk-r h y ^TkM? (O. 104ml) % * (0. 15 6ml) ^M, 

□ t>x-f;V§riD^# B fb^^ iJEEIiit^L, [4- (1H-^W 

5 — y^ n^sdf y;w] ^ ^ y ( 7 2 m g , 8 4%, 

t r a n s / c i s = 4/1 ) £r#fc 0 
25 'H-NMR (DMSO-d 6 ) : 1. 04 (1. 6 H, m) , 1. 33 (3. 
8H, m) , 1. 79 (1. 6H, m) , 1. 95 (0. 4 H, m) , 2. 
11 (1. 6H, m) , 3. 2 4 (2H, m) , 4. 18 (0. 8H, m) , 
4. 42 (1H, m) , 4. 55 (0. 2 H, m) , 7. 01 ( 1 H, m) , 
7 . 1 9 ( 1 H, s ) , 7. 3 9 (1H, m) , 7. 90 (1H, s) , 1 
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2. 8 5 (1 H, s) . 

m&m 371 

1-C4- (1 f^/-;V- 5 — fWsf-^rv') v^n^drvvl/M^^r^ 

5 mmm 3 6 9 -e#fc 4 - ( i h — r y^y-,/p- 5 — r^^-^r 

t^;V*>t5K (lOOmg, 0. 3 8 6 mm o 1 ) ©r N 9 t Kn 77^ 

(3ml) MjfC, Tk^y^^i^T/PS: — 17^ (5 8mg, 1. 5 4 
mmo 1) «L^c Q 6H#Ffl^ N H^H^^Tk (0. 0 8 7ml) , 

2M~7kmib-r h V VJ±7kmWi (0. 176ml),*(0. 2 6 1ml) ££p 

(i%-T^*~T7k) x*mm) -effisiu i-[4- (i h — 

5 — fW^^y) ^nA^]^^y7,;y (4 9mg) 5 2%) 

15 1 H — NMR (DMSO-d 6 ) 8 ; 1. 0 2 (2H, m) , 1.2 8 (3 
H, m) , 1. 5 2 (2H, m) , 1 . 7 9 ( 2 H, m) , 2. 0 8 (2H, 
m) , 2 . 3 9 ( 2 H, m) , 4 . 1 8 ( 1 H, m) , 6. 98 (1H, 
d d, J= 9. 0, 2. 0Hz) , 7. 19 ( 1 H, d, J=2. 0Hz) , 7. 
3 8 (1 H, d, J= 9. 0 Hz) , 7. 9 0 ( 1 H, s) , 12. 87 (1H, 

20 s) . 

MMM 3 7 2 

4- (lH-^y^/-;V-5 — f/i'^y) yy n^^-jj-y —jwfr&L 
(a) 4- (r h 7 t Kd - 2 H - 1°7 y- 2 -^;^^y) -yyn — 3^ y 

25 1, 4 - is 9 a^dr-^y^^--^ (4. Og, 3 4. 4 mol) O h;l/x> (8 
Oml) ^ftR:TSH4#JB (iSiS^ :Dowex50Wx8, ^ -7-7-5 

% 8 0 0mg) s ^KofyV (1. 8 9ml, 2 0. 7 
mol) fciJ&TU Sm&lslto 1 7 KJtS»ttSr-fr9-r h<S5SU 
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/mm^^T-mm) x*mm u 4 - (t h ? t kc - 2 h - ^9 ^- 2 — <jv 

Zs?X2^^-y-; - ; v (2. 6 9g, 6 5%) &#fc 0 

(b) 5- {[4- (7h7fcKo-2H-^7y-2 — f/V;*-^^) i/^ n 

- 1 H — f >-^V-/WD-^j# 
5 ##M4T*#fclH-^^^y-7l— 5-*- ^ (2 5 Omg) ©rf7tK 
(15ml) 0°C{£T4- (f b7t Ko— 2H— fc 9 ^ >— 2 

— ifr***/) is? n^dpf-y-^ ( 3 7 3 m g f lm 8 6mmol) N 

(5 3 8mg, 2. 0 5mmol) „ ^y^7yv?*M 
=3r^W h (6 6 7mg, 2. 2 4 mm o 1 ) ^P^i, 1 B#R5^M{£#m L/c 0 

io ^^^jEMb#^nfca^iM-7k^^hy >>A7k^ 

^ (5 0ml) ^r^DXL. ^nn*M (5 0ml X 2) -Cttt±}Lfc 0 ^T^JiSrlS 

Ti§tH) ffflfiRU 5- {[4- (rf7t Kn-2H-t s 7>--2 — jVU;<J-=¥ 
15 is) fjrv^i/A']*-'**/} -lH-^y^-;V (24 4mg, 41%) £ 

(c) 4- (1H — i s?*S—fls— 5 -^Vl^^rf) ^p^f;-;KD^ 

5- {[4- (r h7t Kn-2H-t°7y-2--f;^iy) ->^p^^ix 
20 -lH-^yy/-/l/ (2 3 2mg, 0. 7 3 3mmol) 

7 -/V (10 ml) mBifo. WtKkffim : D o w e x 5 OWx 8 , 

4 6mg) Ml*., 5 0tMLfc o 5B#^ N ^JSS3S$£ 

■7f^77^- (^pp*;VV^^/-^T?§HJ) Tif$gU 4- (1H ( 

25 fjry-A'— 5— fVl'^v') v'^P-^^^y-ZU (13 2mg, 7 8%) 

fik^ : 1 1 2 ~ 1 1 8 °C 

^Jfe0!f3 7 2©^"jfe(<:^CTSJ5SSrfT^V\ «T^i-£B8frW3 7 3 ©fc^ 
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MMW 3 7 3 

3- (1 H-^Of^-jV- 5 — <;v***y\ v'^n^df-ify-yv 
'H-NMR (DMSO-d 6 ) 8 ; 1. 0 4- 1. 3 7 (2. 5 H, m) , 
1. 6 0- 1. 7 8 (5H, m) , 1. 99 (0. 5 H, m) , 3. 51 (0. 
5 5 H, m) , 3 . 8 9 ( 0 . 5 H, m) , 4. 20 (0. 5H, m) , 4 . 
51 (0. 5H, d, J=4. 0Hz) , 4. 6 1 (0. 5 H, m) , 4. 64 
(0. 5H, d, J=4. 6 Hz) , 6. 9 8 (1H, dd, J= 2 . 4, 9. 
0 Hz) , 7 . 1 8 ( 1 H, m) , 7 . 3 9 ( 1 H, d , J= 9 . 0 Hz) , 7. 
9 1 (1H, s) , 1 2. 8 6 (1H, s) . 

io mmm 372 <Djjmizmv,xmj&&ft*it\ sir^-tmmm 374 coit^m 

^r-g-J&Lfco fcfcU fcHaSJSOH-R: 1 , 3 - V* t^i'* >^a--/v&JBv^ 0 
3 7 4 

3- (1H — (^yy~A — 5— {As**t/) 
WiA : 147~148°C 
15 mMM 3 7 5 

2 -[4- (lH-^y^y-;V-5 — OM-=^~>) t^JJ 1 — ( jV]=c# 

(3 1 mg, 0. 14 3 mm o 1 ) ON, N-^f^yl/AT? K (1 ml) 
20 SStffcK:, 2-^o«^y-^ ( 0 . 0121ml, 0. 17 Immo 1) N m. 
mXVVJ* (4 9mg, 0. 3 5 7mmol) &lJQjUt a 1 2 -^ct 

^y-;i, (o. 012 1ml, 0. 17 1mmol) »Uc 0 ^^1^2 

25 (1%-T^-T7k) Ti§ffi) t'ift, 2-[4- (1H f 

>^^-/v-5 — (Asttis) V^Wls-l-^M^* y (i4mg, 
3 8 %) £r#fc 0 

*H— NMR (DMSO-d 6 ) 5 ; 1. 6 2 (2H, m) , 1. 9 ( 2 H, 
m) , 2. 25 (2H, m) , 2. 39 (2H, t) , 2. 73 (2H, 
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m), 3. 47 (2H, dt) , 4. 3 0 (1H, m) , 4. 3 6 (1H, 

t) , 7. 00 (1H, d) , 7. 21 (1H, s) , 7. 49 (1H, 
d) , 7. 90 (1H, s) , 12. 87^(1H, s) . 

mmms 72 (b) ©;^fe^cT^j&£fr&v\ wTfc^i--ii»j3 7 6© 
5 ik&m&^&vtco 

MMM 3 7 6 

t e r t -^A' 3— (1H — f ^/-;V-5-^;l/^» t^y^y- 
1 — jJjVtf^^U- h 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 2- 1. 3 7 (1 0H, m) , 
10 1. 72 (2H, m) , 1. 92 (1H, m) , 3. 32 (2H, m) , 3. 
5 5 (2H, m) , 5. 3 2 (1H, m) , 7. 00 (1H, dd, J=2. 
3, 9. 0 Hz) , 7. 2 2 ( 1 H, d, J= 2 . 3 Hz) , 7. 4 2 (1H, 
d, J=9. 0 Hz) , 7. 9 1 (1H, s) , 12. 89 (1H, br s). 

mmm 377 

15 5- (if^ZV i^>-3-^^^-^» -lH-^yyy-;l,0^ 

MMffl 3 7 6 "C#fc t e r t - -f^-jV 3 - ( 1 H — f l/#-J->V— 5-^;U 
\?s<])^-l-ZlAsi$*^U-y (150mg, 0. 473 
mmo 1) (D*# S~;\> (2 ml) iKt4N-tK-^dff^ 

^ (imi) ^Q^fco 3B#r B m tejt^utbnfca^^^^y-^wc^f 

20 U 2 M 1> y ^A 7 K^^-e P H= 8~9 t U -tb^MJHtilt Lfc 0 

(i%-7yw7W -emtti) x*mmi^ 5- 

(t°-?y ^-3— T/^^i/) -lH-^^7-/P (10 4mg, 6 5%) 

25 'H-NMR (DMSO-d 6 ) 8 ; : 1. 5 5 (2H, m) , 1. 74 (1 
H, m) , 1. 98 (1H, m) , 2. 7 0 (2H, m) , 2. 8 5 (1H, 
m) , 3. 16 (1H, m) , 4. 3 4 ( 1 H, m) , 7. 04 (1H, 
dd, J=2. 2, 9. 0 Hz) , 7. 2 5 ( 1 H, d, J= 2 . 2 Hz) , 7. 
4 2 (1 H, d, J= 9. OHz) , 7. 92 (1H, s) , 12. 92 (1H, 
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s) . 

mmw3 72 (b) s mmm3 1 1 (D^mcmcx^t:n^\ ut^-t 

3 7 8 (D4k&m%&!$.Vtz. 0 TLfcU text -y^/ls 3 - t Kci^i/ 

5 mmm 3 7 8 

5- (fc°Dyv?y-3— f;WS/) -1H-^^/-^ 
'H-NMR (DMSO-d 6 ) 5 ; 2. 08 (2H, m) , 3. 17-3. 
3 8 (5H, m) , 5. 0 4 ( 1 H, m) , 7. 02 (1H, d d, J= 2 . 
2, 9. 0Hz) , 7. 23 (1H, d, J=2. 2Hz) , 7. 4 5 (1H, 
10 d, J=9. OHz) , 7. 9 5 (1H, s) , 12. 9 7 (1H, s) . 

WJ3 7 2 (b) \ 7 7 (Djjm'm^Tfc}fc%:?Tfj:\,\ SZlTiZ-TF-t 

mmm3 7 9 (DVc^m^^t^ fcfcu 2mw3 22 ( c ) -e#7t t e r t 

^Jfe^iJ 3 7 9 

15 5- (Tif^^-4— f/^^i/) -lH-^fy^/-;V 
K/£ : 159 — 160 °C 

MMM3 7 2 (b) <D^fek:^CT^/S£fT&v\ OTi^t*lf!l3 8 0© 
^^)Sr-a-^b7t 0 fc£TU |(|«J3 2 3 (a) T'#fc t rans-2- (4- 

t Ka^i/^ n^^->^) -ih — ry-r^K-^-i, 3 (2H) 

20 ^JjfTOc/j^fc,, - 
J£MM 3 8 0 

c i s— 2 — [4— ( 1 H-^ 5 -^f/Vt^v') iX^ n^.df v^y] - 

lH-^y^vK-^-i, 3 (2H) -VJri/ 

MM. : 194— 196 °C 
25 ^JfeM 3 8 1 

c i s— 4- (1H — r y^/- 5 — Y/^drv/) i/^ u^dpf-yT 5 V© 
3 8 0 T?#fc c i s - 2 - [ 4 - (1H-^ 5 ->f 

y^ o^^y^] - i H-^f y>f y K-^- 1 , 3 (2H) (10 
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Omg, 0. 2 7 7mmol) fc3 0%-^f;l/7^y-x^;-^ (i. 
Oml) ^Dtfc„ 2 2S|ri^ 7K (2 0ml) l^Bfe^fvl" ( 2 0 ml X 

2) fimu «SSrM7R«^^->^A-e^Ufc 0 itl?:«EMLT 
&btlfc7%&%^ V % ffslsft ? A? n-^r h ?7 7 - h-p^W*./* * J - 
5 ^BD^V^y'-V (1%-T>*—T7k) T^ft) T«L, c 
i s-4- (1 f is&V—A'— 5 —4 fr^T^is) *^ u^rf->T $ >- (3 
6 m g , 5 7%) £r#7t 0 
H£ : 144~146°C 

•mm\Z 7 2 (b) c^fe{c:2iDTa&<HT&V\ J^T^^1-|l»!l3 8 2© 
10 ^flfcSr^bfc, fcfcL, «F!l3 2 6 (d) T?#fcc i s-2- ( 3 - fc K 
p^v^n^r^/iO -lH-^y^yK-^-l, 3 (2H) -i^^SrK 

MMM 3 8 2 

trans-2 — [3— (1H — f ls# , *S—A'— 5 — '{/V^^v') i^ct^.^v' 
15 /V]-lH-^V^yK-;l/-l, 3 (2H) -vo^ 

Mjfe : 197 — 198 °C 

^WJ3 8 1 <Z>:*fe{£2JSDTK^Sr?T*V\ ^T(-^-T^»!l3 8 3 0{b^b 

Sr^J&bfc,, fcfcU ^WJ3 8 2T^ttc i s-2-[3- (lH-^fV 

^y_ yV _ 5 — ryv^-^i/) ^p^-/;H-1H — fy^yK-;V-l, 3 
20 (2H) -i?*l/&W&\Z.m^1iL 9 

miMm 3 8 3 

tran.s-3— ( 1 H — >¥v*— As— 5 — -f A-^^vO u^\^ih>-T 5 

SttA : 1 7 9~1 8 0°C 
25 ^WJ3 7 2 (b) % ^»(J3 8 1 ©:frfefc32^TK&£rfr#V\ J^T^i" 
£ftfcft|3 8 4^b^^T^U7t 0 fcfcU HJ6^J3 2 3 (c) c i s - 

2- (4-t Kndrv'i/^n^^^) - 1 H < y-T > K-/U- 1 , 3 (2 

H) JBV^fc* 
HJSfll 3 8 4 
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trans-4- (lH-^^/-;V-5-fW->) v 



1 H — NMR (DMSO-d 6 ) 8 ; 1. 16 (2H, m) , 1. 34 (2 
H, m), 1. 6 9 (2H, br s), 1 . 7 6 ( 2 H, m) , 2. 01 
5 (2H, m) , 2. 6 4 ( 1 H, m) , 4. 19 (1H, m) , 6. 9 7 
(1H, dd, J=2. 4, 9. 0Hz) , 7. 19 (1H, d, J=2. 4 
Hz) , 7. 3 8 (1H, d, J=9. 0 Hz) , 7 . 9 0 ( 1 H, s ) , 12. 
8 7 (1 H, s ) . 

mmm 3 8 5 

10 c i s-3— (1H — i^&V* — ?V— 5— (jVJr^ls) */# n^df-iJ-^T 5 y<£> 



(a) trans-3— (1, 3 - v 5 ^"^ y — 1 , 3— i^fc: Fn-2H— 
^JfeM 3 2 6 ( d ) Tltfc c i s-2- (3-t Kn^i/^ dp-^/V-) - 



15 lH-^y^>K-;V-l, 3 (2H) -^V£/BV\ H»J3 2 3 (b) CD 
;frSfcK:3|SCTRj£:S:?TV\ trans-3- (1, 3-i?^y-l, 3--^t 
Kt3-2H--f yyy K— /V— 2--1VI') y^n^y;i/ 4-=fn^^/i 
- b 

(b) trans-2- ( 3 — t Kn =*ryyy n^rf/V) — 1H — f yy y 
20 Y-JU-1, 3 (2H) -i?t>0^ 

trans-3- (1, 3-v^^y-l, 3-i?tFn-2H — fy-fyK 
2 — f A>) */2 u~.*r*y/l> 4 — =. b n^y/i- h £rJH,\ 3 2 

3 (c) <DjfmcmCXfc!fc&ft\s\ trans-2- ( 3 - fc Ko ^^v-^ n 

^zsa>) — i h — f yy y k— /^— 1 , 3 (2H) -^^^#fc n 

25 (c) cis-3- (lH-yy^V-^-5 — (As** is) n^^^s 



r 5 y co-g-Efc 

4 Tilt 1 H-^f 5 - 1-^ ( 2 0 0 m g , 1. 49 

mmo 1 ) <DT hyh Ktay^y (1 5ml) ^{C, 0°CfcT trans-2 
-[3- (lH-yy^y-zl— 5-yylx^-^y) ^n^^]-iH — (y 
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-Y^K-A—l, 3 (2H) (3 6 6mg, 1. 49mmol) , 

-7^~ ;Vi^^-y y( 1/ (4 3 0mg, 1. 6 4mmol) N 4 0 %- v^iXvvl'T 
> Si?jJA'tf*i' W }-^nn^ l^mm ( 1 . 0 3 ml, 1 . 7 9 
mmo 1) lB$F^M}C#^Lfc 0 iittSW^ £OS?»£^J£^ 

5 ^U#bnfc^S^^ a D/^/l^A (5 0ml) U 1 M-7.»fb^ h y ^ 

AtK^M (2 0ml) Ti^Lfc ^nn*^ (2 0ml) "TrttffiU 

mm £2S7k«-v ^ > ? a ufe 0 m^^jEM b# htitcmm* > v 

10 x^/wl' (6 ml) *Mtl, 1 5£i&i«L7fc 0 3^P B !i, ifit'iJEHiL 

c i s — 3- ( 1 f 5 - ^;^^v^) ^n^fy7;V 

( 9 8 m g , 2 9%) «r#fc 0 
15 1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 2-1. 3 2 (4H, m) , 1. 
4 5 (2H, s) , 1. 6 8 (2H, m) , 2. 04 (1H, m) , 2. 1 
7 (1H, m) , 2. 6 3 ( 1 H, m) , 4. 2 0 ( 1 H, m) , 6. 9 8 
(1H, dd, J=2. 4, 9. 0 Hz) , 7. 19 (1H, d, J= 2 . 4 
Hz) , 7. 3 9 (1 H, d, J=9. 0Hz) , 7 . 9 0 ( 1 H, s ) , 12. 
20 8 7 (1 H, s ) . 

mmm 140 (D^mcmcx^^n^\ sxT^-f-mmm 3 8 6 — 3 8 7 

(Dfc^mZ^fc Ufc 0 tz.it U 3 8 4 TWc t r a n s -4- (lH-^f 

3 8 6 

25 t r a n s -N-^5vV-4- ( 1 H— W y^/- 5 — ^T/V*^ V) ^ n 
MS :m/z = 2 8 8 (M+l) 

trans-4- — i A'Hr*?*/') y^n tf/U 
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M S : m/ z = 2 7 4 (M+ 1 ) 
IfeJfc^J 3 8 8 

trans -N — */9 n-^I^vl/— 4- (l H--f i^^Ti/ — 5 --iW;^ 
M S : m/ z = 3 0 0 (M+ 1 ) 

mmm 3 8 9 

trans-4- (lH-^f ^y^V—jV— 5 — < /l^^f ->) -N, N-^^/U 

10 ^»!J 3 8 4 -C#7t trans-4- (1 H f 5 

is) i/9v^'9->TK>' (0. 044 g, 0. 19mmol) , ;^*M7 
^tK (0. 04 Og, 1. 3 3mmo 1) (4ml) 
m (0. 0 5 ml, 0. 87mmol) ^JD^T 1 5^^LfctMt, V7 
/**ft*!7*tMJ^A (0. 0 5 5 g, 0. 8 7mmol) 

15 mmz ux««#bfc 0 i N-ymfci- h v v J±7k&m&to7itc^ mm&m 

/3 0%-T>-^-T7>C=3 0 0/1 0/3T«fc|) T?*ISiLfc. 9ftH4fe£ffl* 
i Lfc^Kl, lN-i|l/^xf;i,x-T;H$ (0. 5ml) £2)P 

20 ^ <b £ 9 N trans-4- ( 1 H — f A- 5 — 4M*c *✓) — N, 

N-v^ fs^is? v^y-lsT^ >- • — tftifeift (0. 04 0 0 g, 86%) 

MS : m/z = 2 6 0 (M+ 1 ) 

mmM3 8 9<D;fr&R::^DT^£fT&V\ ^TiC^m»!l3 9 0 (O-fb^ 
25 £<£j&Ltc 0 
3 9 0 

trans-4- ( 1 H-'O'^y— /U- 5 -4)^*^) — N-!7°n fc 0 Av^ 
u^^-t^T 5 >- • — ±g^ig 
MS :m/z = 2 74 (M+ 1 ) 
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mmm 391 

trans-N— [4- ( 1 H— f l/plf— ;V— 5 — < /V$r*r*s) U^xi^^y 

3 8 4 T*#fc trans-4- ( 1 H--f V^^-zV- 5 ( /V;^ 

5 f) ^P^fyj^y (0. lOOg, 0. 4 4mmol) ON, N-v^ 
fMM7^ K (5ml) if« (0. 0 3 3 g, 0. 5 8 mm o 1 ) N 
hV^^T^^ (0. 12ml, 0. 86mmol) , 1-tKn^yX 
hVT^— Jf (0. 0 8 8 g, 0. 6 5mmo 1) „ l-=^^/U-3~ (3' - 
i?* fcf/V) #/M?i^f =• K • —MMm. (0 . 124 g , 0. 65 

10 mmol) SrAD*.T*WdJH^Lfc. 2 N -ykMlkV J±7kMm (2ml) 

$fc#-U ISIf*^^ ^jET^-C^-T^Ci^J: trans-N- [4- 
15 (1H — f^;/— 71^-5 — TirhT5:K (0. 
0 9 7 g , 8 2%) £r#fc 0 
MS:m/z=2 7 4 (M+ 1 ) 
HMJ 3 9 2 

t r a n s -N-^^vV-4- ( 1 H — 4 — JV— 5 — -f'.Ao3~3r>') i/^ u 

20 —drU^T 5 ^ • —i&m^<D&J& 

TkmtV ^Z^TjU^-VJ* (0. 040g, 1. 0 5mmo 1) Of hyt K 
n 7 7 >- (5ml) 391 Tit ft trans-N- [4- (l 

H — f s ^y^— }V— 5 — Y/W^-dr^) isim-^**/^ TirhT5:K (0. 0 6 
6g, 0. 2 4mmo 1) ^P^l. in«LTl 2B#^tt#U/c 0 mm^ykm 

25 "C^SPU 7X (0. 0 5ml) , 2 N-zkg^fr*- b V V A 7 K^ (0. 10 

ml) % 7jc (0. 1 5ml) <DMfcffiT^tc(Dt>^ »^t7-f Hi§T*IgiJ 
bfc 0 tt^^r^U % -if/Is? n-^ f^77^- (^ d dftjUM./pi $ J— ;\y/3 o 

%-T^«T7k= i o/i/o~i o o/i o/iri&tti) -e«Mbfc 0 

It 1 N-tt/>yx^x^f« (0. 5ml) &tiU*Ltt 0 
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tr ans-N-xf;V-4- (lH-^y^V-S-^;^^) is? u 
^t>7 5y- m.m& (0. 0 5 7 g, 8 0%) &#/c„ 
MS : m/ z = 2 6 0 (M+ 1 ) 

5 mmm 140 co^m-m c-c^^fT^v \ ^Ti^i-n;&t#ij 393 -mmm 

3 9 7 <D^%^^ L7t Q fcfc U mMM 3 8 3 t r a n s - 3 - ( 1 
HJfe^lI 3 9 3 

trans-3- (1H — f 5 — f /l^=3r \y) — N, N — i/^^vU 
10 d^^-iJ-^T^ V 
Ht/£ : 134~135^C 
mg^ij 3 9 4 

trans — 3— (1H — f lsjf*S~- ;V— 5 — -I'/lod-^f '>) — N — :7°a tVW^ 

15 MS : m/z = 2 7 4 (M+ 1 ) 
§i|Jfe#!i 3 9 5 

t r a n s -N-IT*^- 3 - — ->^n 

MS : m/z = 2 8 8 (M+ 1 ) 
20 ^ISM 3 9 6 

trans-3- ( 1 H--f >^y*^;l/- 5 -N — f y^n tVP 

MS : m/z = 2 74 (M+ 1 ) 
3 9 7 

25 trans -N — is? a^^^/U- 3 — ( 1 H — ^f 5 — < jV^r^r 

MS : m/z = 3 0 0 (M+ 1 ) 

*Wlj3 9 1 ©2r«fefcJ*C-CR]fc$:?TfcV\ i^T^-f 3 9 s<D^m 

bfc 0 jfc/f U 3 8 3 T#7t trans-3- (1H- < 
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}V- 5 — <;VJr*r*/) n^drif yj $ V£»Hc,l3V^c 0 
MMM 3 9 8 

trans-N— [3- ( 1 H-> f istfzf— )\>- 5 -^/V^-^v') i/^d^^^ 

5 MS:m/ 2 = 2 7 4 (M+l) 
HMM 3 9 9 

trans-N-if;V-3- ( 1 H-4 l/#^S— ?\>- 5 -^;W3r n 

7k*>fky ^£A7VV=- (0. 04 0 g, 1. 05mmol) ©f>7tK 

10 a77y (5m 1 ) mmm^s WJ3 9 8T*#fc trans — N— [3- (1 
H — i Zs&^J—As— 5 — i J^^-l^) ^^d^^v] 7-tf75 K (0. 0 7 
7g, 0. 2 8mmo 1) ^Px., W^LTl 2 B#P^# Lfc 0 ^^Km 
T^iPU, 7k (0. 0 5ml) , 2-N-7kWtfc-r h V !7A7»?£ (0. 10 
ml) . Zk (0. 1 5ml) ©jiRiC^T L7t<D^ N ^Ml£r-tr h«T*MSiJ 
15 bfco M^Srv-U ^^/i^n-^ d CAK/l^^/^^y— 0 

%-T^-=&^TtK= 1 0/l/0~l 0 0/1 0/lTig£t}) T'lStSiifc 
J;iJtrans-N-if;I/-3- (lH-^y^;U-5-f/^->) 
^ta^drif^r^ V (0. 0 6 Og, 8 3%) 3r#/t 0 
®l£ :.116~118t 
20 HJfe#iJ 4 0 0 

trans — N, N— S^^vU— 3 — ( 1 H-^ y^y-;v- 5 --i';^^;/) 
a^drf-^T 5 > • — M^tf)^ 

(a) trans~N-xf;i,-N- [3- (1H — { Is&^J—jV— 5 — f A- 

25 «^!13 9 lcD^^^DTSJS^^V^. *SJffico-fb^#>^^ L/t 0 fc*?U 
3 9 9 "C#fc trans -N-^^yU- 3 — (1 H--f ^^V—A— 5 - 

(b) trans-N, N-v^^vv-3- (lH-^yyy*^-5-^^ 
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trans-N-xf;l,-N- [3- ( 1 H — ( )V— 5 — f^t^fv') 

e^cr^vvi/] TirhT^ K&fflV^T, »|3 9 2 CD^^CT^^ 
fcV\ trans-N, N- v^^vV- 3 - (1H — r ls#-S— JV- 5 — f;l^ 
3^) PAdffyj 5 v • —afflftft£r#fc 0 
5 MS :m/z = 2 8 8 (M+ 1 ) 
4 0 1 

5 f ^iX- 4 - ^ 1 H-^y^/-;W^ 

(a) N— (4-^ 3-^^7^—/V) Ti?fT5; Kfc^jsfc 
2, 3-^^^yl— 4-^ fczT — y-;v (l. o 4g, 5. 74mmol) 

10 ©^i?y-^ (2 0ml) tfc MtT10%-Pd/C (lOOmg) Sr 

»u*jEjMi&ffeia*Lfc. ^oB^ssrra^^v ( i o mi) fc*#u m?km 

Bfe (0. 867ml, 9. 1 8 mm o 1 ) S:iP^.31fl£Ufc. wC£SJ& 
(7 0ml) £r&#\ £ C £ & mEEMW& ^liLN- (4- 
15 7« 2, 3-S?^^7x=;V) 7th7§K (1. 0 2g, 9 2%) £• 

(b) 5-/ F^-4-^f/i/-iH — r^z-zu©^ 

N- (4-^f3rv—2, 3 -i^^vV^^/V) TirhX^K (1. Og, 
5. 17 5mmo 1) ©S^feai^/v ( 1 0 ml) ^^}C N ^fi^T^TKS^ (1. 
20 4 6ml, 15. 5 2mmol) , Mr b77Wy^-7A7n 5 K (8 
3mg, 0. 2 5 9mmo 1 ) % ffiflfcfr V *?J» (I. 02 g, 10. 35 
mmo 1 ) „ MfflWt'f V7 5/V (0. 904ml, 6. 7 3 mm o 1 ) SriD*.* 
WmVtc 0 6B#|HJ3L 6 0°CT^tD^S^6M-7Km 

ibf-hll^ATK^ (10. 3 5 ml, 6 2. 1 mm o 1 ) £r^TLfc 0 ' 1 B#ffi 
25 K^MIr3M-li7k-e P H=8~9tL^on*^ (5 0 mix 2) 

-C«H*U 5-^^>-4-^f;v-iH-^y^-;V(456mg, 54 
%) £#fc e 
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K& : 1 4 8 ~ 1 4 9 °C 
MWM 4 0 2 

1 H — T ^#*/—A>— 5 -^-/KZ)^ 
W!l4 0 1t1#fc5-^ f«^-4-^f;k-lH — f^^V-ZU (4 0 0 
5 mg, 2. 4 7mmol) Oi?^nn^> (5ml) CCKlTH^-ffc 
*!7lf (0. 513ml, 5. 4 3 mm o 1 ) cOv^in o^y (5 ml) 

Sr?STbfc 0 l^TOs z<DRf&ffl&&7k (5 0ml) mumm.7km~r 

hV !7i»7jc*g7&T*pH = 4~ 5 £ o d (2 0mlX2) % SJ&^t^vP 

(2 0mlX2) T^tBU ^S£&S7jc»^^ S^A^ttlftLfco w*T,£ 

/St^^/PT^tB) t:1MU 4-^^/U- 1 H-- < is&V—A,- 5 

( 1 4 9 m g , 4 1%) £#7t 0 
1 H — NMR (DMSO-d 6 ) 6 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8Hz) , 7. 13 (1H, d, J= 8 . 8Hz) , 7. 90 
15 ( 1 H, s ) , 8 . 7 2 ( 1 H, s ) , 12. 6 8 (1H, s) . 

mmm 403 

6 1 H-^y^^-;t/-5-t->©^ 

(a) 4- (7tW5Z) -2, 5-^f;V7x^ Ti?^- h<£)^ 
J* 

20 2, 5-^f;V-4-7 5y7i/-;V (5 00mg, 3. 6 4 mm o 1 ) 
<DW®i^ = f-J\> (5ml) ffi&BRk (0. 894ml, 9. 48 

mmo 1) „ t°yv?>- (1ml) SrAnfcaKfc Lfc 0 INfP^ r©g«tA 
(5 0ml) &Cfc*£iS^tte«ifi&<£*fcL4- (7tf^7 5 

7) -2, 5— ^^/U7*=>U T-fe^-b (7 6 3mg, 9 5%) £r#fc 0 

25 (b) 1 — 7-tr9vV— 6 -t^-As— 1 H — i^&S—As— 5 — f/lx Ti?^- 

4- (7tW5/) -2, 5-^^/l/7x^ T-feT 1 - h (7 5 0 
mg, 3. 3 9 mmo 1) <Dgfcftfc:x.?vW (7. 5 ml) W®SC WASCX^ki^. 
Wt (0. 96ml, 10. 2mmo 1) , h77f/V7y^7A (55 
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mg, 0. 16 9mmo 1 ) % WfiStX V $ J* (665 mg, 6. 7 8 mm o 1 ) % 
I«^y75;U (0. 5 9 2ml, 4. 4 1 mm o 1 ) 3t#fcLfc 0 9 

titmrn. Kjfcmm&7k (50 mi) wm^f-^ (50mix2) -cj*w 

(3 5 9mg, 4 6%) £#fc 0 

(c) — (>#V—As- S-^r-jVCD&m, 
l-7W-6-^f^-lH — f^y-^-5-^yU Tir^- h (3 
10 4 Omg, 1 . 4 6mmo 1 ) C0^^y-/P (2. 0 ml) N rh7t Kn7 7 
^ (1. 0ml) ^}CT2M-7Km'fb 1 J ?-Vl»7kmm (1. 4 6ml, 

2 . 9 3 mm o 1 ) £r^T Ufc 0 1 ftmft^ R^^tr 0 . 5 lA-WSb^M^ 
V ^^7K^^-e P H=4 b Ufc 0 ^(DmWi&Tk (5 0ml) ^m^f-As 
(3 0mlX3) -CttWU #7jc«-^^^r7A-e^bfc 0 £*L«r»EE»i|(| 
15 L-T#btbfc^^^r^y % & As$> 7 n-^ h^^7-f— (-~-^f->/I1^c^ 
;i/T^t±}) Tilt, 6-^f;V-lH — r ls#*S— JV- 5 -^--^ (199 
. m g , 9 2%) £^#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 2. 22 (3H, s) , 6. 95 (1 
H, s) , 7. 2 0 (1H, s) , 7. 7 6 (1H, s) , 9. 05 (1H, 
20 s), 12. 57 (1H, br s). 

»J3 7 2 (b) N HS3fe«9j3 7 7 0^^C"CSfS«rfT3*V\ ^Tt^i" 
«M 4 0 4 ©te-g^feSr-a-jEifc Lfco ^ U SGfcflJ 4 0 2 T?#J$ Lfc 4 - * 5vv 
- 1 H — I' ^#V-jV- 5 -*-;i>*$m\z.m^it. 0 

i»j4 0 4 

25 4 (fc^y i^>-4— fW^v') -lH-^y^/-;V©^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1.78 (2H, m) , 2. 00 (2 
H, m) , 2. 40 (3H, s) , 2 . 8 9 ( 2 H, m) , 3. 14 (2H, 
m) , 4 . 3 5 ( 1 H, m) , 7 . 1 5 ( 1 H, d , J= 9 . 0 Hz) , 7 . 
2 8 (1H, d, J=9. OHz) , 8. 0 3 (1H, s), 12. 92(1 
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H, b r s) . 

mMM3 7 2 (b) , 7 7<Djjmz.mCX&Jfo&ftf£\,\ J^TI^Tf 

^J60!l 4 0 5 ©te-a^^J&UfCo fcfcU £|j%0t| 4 0 3 T'l^ESc Lfc 6 - ^ 

- ih- (>yy-;u-5-a--/i<*mmzm^± 0 

5 H»!) 4 0 5 

6-^^-5- (t?-<y ^-4— r^=¥^) -ih — r^y*-/Kz>^/& 

1 H-NMR (DMSO-d 6 ) 5 ; 1.51 (2H, m) , 1. 92 (2 
H, m) , 2. 2 6 (3H, s) , 2 . 5 7 ( 2 H, m) , 2. 93 (2H, 
m) , 4. 38 (1H, m) , 7. 16 ( 1 H, s) , 7. 28 ( 1 H, 
10 s), 7. 84 (1H, s) , 12. 70 (1H, br s). 

^»J3 7 2 (b) % mMM3 7 7 (D&mz.WxE.j&&fttj:\ / \ UTic^-t 

mmm 4 0 6 <r>K&m u/c 0 u 403 ufc 6 - ^ 3vv 

- l H—r^^-/u-5-2f— yi-^^Mv^fco 
MMW 4 0 6 

15 6 -^/l— 5- (fcV*!; S?^-3->T/U^'» -1H^^/-;P©^ 
'H-NMR (DMSO-d 6 ) 6 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 04 (1H, m) , 2. 2 5 (3H, s) , 2. 5 9 (2H, 
m) , 3. 10 (1H, m) , 4. 2 0 (1H, m) , 7. 17 (1H, 
s) , 7. 28 (1H, s) , 7. 85 (1H, s) , 12. 71 (1H, 

20 s) . 

mmM3 72 (b) N mmm3 7 7 <o^m\^m\^xR^n^\t\ ^rfc^-r 
mmm 407 <o\\&m*&&L\^tz. a tctd u mmm 402 ufc 4 - * gvv 

- 1 H-^>yy-/i— 5 -^--/PSrJl^ffiVNfco 
MMffl 4 0 7 

25 5- (Ti?t s ^-4 — fVl^drvO -4-^9vW-lH — f ^yz/-/U<D&]& 
HAM. : 157~159°C 

mnm 3 8 5 ^fet^cr^^^v^, ^r^-r^»j4 0 8 <o\\&m 

^r-a-^cLfCo fcfcU H»J3 2 3 (c) tffcc i s-2- (4-fc Fo^> 
-1H — ( y^^^-JV-l, 3 ( 2 H) -i?*>k&MW4 
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0 2 -e#fc4-^ *FjV- 1 H-- ^ i/yV-yV- 5 -Or- As&mM\zm^it e 
HifeM 4 0 8 

trans-4-[ (4-^^-lH-^^/-;V-5 — f^) jfr*?*/\*s9 
5 : 1 5 0 ~ 1 5 2 °C 

»«3 8 5(o^m^m\^xKm^ff^\ uTK^-rmmwH o 9©m^ 

^r^U^o fcfcU H»!j3 2 6 (d) T'#fcc i s - 2 - [ 3 - (1H — f 
l/p^—As— 5 —4 jv^r^i/) n-x^-y/i/] — l H— 4 y-f >- K— /I— i , 

3 (2H) - i H»J 4 0 2 4 - ^ 1 H y^^-;!,- 5 
10 -Jr-^mMZ-m^tz-o 

MMM 4 0 9 

t rans-3 — [ (4 — ^ ^;V— 1 H — l^y^—zU— 5 — ^r^r^-y^ 

MM : 156 — 160 °C 
15 mMffl3 8 5, »^i|3 2 7 ©^fe^CT^£fTftV\ OTfC^-f-|i?;!f£$| 

4 1 0Otel^£-£/&L7t o fcfcU ^»!J3 2 3 (a) "C#fc t r a n s - 2 

- (4-t KD^i/^o^df^) -lH-^y^>K-;Wl, 3 (2H) 

- 1 MMW 4 0 2 4 - ^ ^vp- i h — r isf^-fr- 5 - 

20 1 0 

c i s - 4 -[ (4-^9Vt-- 1 H--r^^y'-/V- 5 ±^r^iy^u^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 64 (2H, m) , 1. 75 (4 
H, m) , 1. 9 2 (2H, m) , 2 . 4 4 ( 3 H, s ) , 3. 09 (1H, 
25 m) , 4. 4 4 ( 1 H, m) , 7 . 1 3 ( 1 H, d , J= 9 . 0 Hz) , 7. 
2 7 (1H, d, J=9. 0 Hz) , 7. 9 1 (3H, br s), 8. 02 
(1 H, s) . 

mmm3 8 5<D^mcm^x^m^n^\ ^xT^-rmmm^ 1 1 <Dit&® 

Lfc 0 fcfdU 3 8 5 (b ) -e#fc trans-2-[3- (1H 
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— f TsPV—As— 5 A'ir^r^y) */9 u^^r-y?v\ — l h — f y^i/ 

1, 3 (2H) - v>t y i: ilM 4 0 2 4 - ^ f 1 H — Ojf*S—fl> 

- 5 -^--^m^Km^^tco 

MMM 4 11 

5 c i s-3 — [ (4 - ^ 1 H-^ y^/-^- 5 ;U) tttslisfu-** 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 90 (1H, m) , 1. 04-1. 
2 9 (3H, m) , 1. 4 6 ( 2 H, s) , 1. 6 6 (2H, m) , 1. 9 
8 (1H, m) , 2. 0 9 (1H, m) , 2. 5 0 (1H, m) , 3. 9 9 
10 (1H, m) , 7. 11 (1H, d, J=9. 0Hz) , 7 . 2 5 ( 1 H, d , 
J=9. 0Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mmmi 4 o <D^m\cm\^x^m^n^\ ^T^-rmmm4 1 2—4 150 

fc&mtr&J&Vlto fcfcU MMM4 0 8T*#fct rans-4- [ (4-p<^ 
15 V>7t c 

mfefd 412 

trans— N, N — iP^^/V— 4— [ (4-^f;l'-lH-^yf / — 5 
— fA-) ^^v-] is? n^drf">-T5: >- 
MS:m/z=2 7 4 (M+ 1 ) 
20 HJfe^J 4 13 

trans -N- {4- [ (4 — * ^/U- 1 H— << ^&"S*- 5 — fAO 
$✓] iX^tn^drV^} — N — tf/VT 5 ^ 
MS :m/z = 2 8 8 (M+ 1 ) 
4 14 

25 t r a n s — N — Y y/o fcVV— 4- [ (4 — f =f-jiV— 1 H — f l/tf^S— )V— 5 

MS :m/z = 2 8 8 (M+ 1 ) 
jHWil 4 15 

t r a n s -N — v-^ n^O^/P- 4 — [ ( 4 — ^ 5vU— 1 H — f ls<?-/— jV— 
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MS :m/z = 3 14 (M+ 1 ) 

mmms 9 0 (D^m^m^xR^n^^, skT\z^r^mm4 1 

Sr^fifeUfco fcfcTU 3fefe084 0 8 -e#fc t r a n s - 4 - [ (4 1 

mmm 4 1 6 

trans— N — Zf'T'A'— 4 — [ f 
MS :m/z = 3 02 (M+ 1 ) 

io mimiz 9 1 o*fenuni:rKrti:^ff*v\ «T^t^j4 1 7<Dit&m 

£r^J&Lfc 0 fc/c U *»J4 0 8 T?#fc trans-4- [ (4 1 

mmm 417 

trans-N- {4- [ (4-^f;V-lH — <^^^J— ^-5-4^) Jr*c 
15 *y\ v^^isM 7th7 5 K 
MS:m/z = 2 8 8 (M+ 1 ) 

mMms 9 9o^(c$cx^^i\ ^T^tnifH 1 

£-£j5jcbfc 0 fc«U H»J4 1 7T*#tt ran s -N- {4- [ (4-^^ 

20 wM^m^^o 

MMM 4 18 

t r a n s -N-^n^/V-4- [ ( 4 — ^ ^/V — 1 H — -Y J\s— 5 — 

IL£ : 150~151°C 
25 H»J 4 19 

trans-N, N — -J>^=f-)\s— 4- [ (4-^^-lH--fyyy-;l/-5 
(a) t r a n s — N— rc^/p— N— {4— [ ( 4 — ^ ^vV— 1 H — 4 
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1 8l?#fct r a n s — N-^^A-4- [ — f ^ 
;?V— A- 5— <A0 girls'] i/^n^drih^T 5 ^^M^CffiV^/Co 
(b) trans— N, N- v^c=5vi/- 4 - C (4->f;V-lH — fy^/ 
5 ' — A— 5 — i A) jr^i/l n^^f-^T? ^(D&f$ 

trans-N-if/V-4- [ (4 - ^ f /U- 1 f y ^/-^- 5 - ^f 
M tt^l ^a^f-i^TSi^SrlSepl-tC^V^T, Ife&feM 3 9 9 (D^m^m C 
T1xJ4:?Mt&V\ trans— N, N-v^^v^- 4— [ (4 ^A— 1 H — 
-fV^jA- A- 5— fA) ^-df-Vj ^^c^t>7 5>r#fco 
10 MS : m/z = 3 0 2 (M+ 1 ) 

^-a-fifeb/Co fc/£U H2fc#ij4 0 9 -C#tc trans-3 - [ (4—^^jU~ 1 
H — r 5 — r AO ^ n^^ih^T 5 is&B&ftlzM^lta 

mmm 420 

15 t rans-N— fy/Pt>-3 - [ (4 ^A- 1 H-< f ;V— 5 

M S : m/ z = 2 8 7 (M+ 1 ) 

^»J3 9 oo;#jfei^CT^^T&v\ ^T^-r^»j4 2 i<z>fbi^#> 

^r^Ufc 0 fcfcU Hifc#ij4 0 9 TWc trans-3- [ (4-^^vU- 1 
20 H — T y^y— A-5--TA) r^ix] n-^I^T 5 >-£rJfC^R:/8Vvfc 0 
HJfeM 4 2 1 

t rans-N, N->^^A-3- [ (4 =T)V- 1 H-- -f ^^V— /U— 5 

-^ao t^^j u^^t^t x i/ • — m.miM. 

MS: m/z = 3 0 2 (M+l) 
25 HM#>] 4 2 2 

4-y-^A-5- (tr^y v^- 3— rA^^) -ih-^^-;u©^ 

(a) t-^A 3- [ (4-^^A- 1H-- f>^y— A5 fA) ^-^r 

^Jfefl] 4 0 2 rl#fc 5 - t Kn=^>- 4 - ^ 1 H — f — /V ( 4 . 1 
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7g, 2 8. lmmol) „ t 3 — fc Ko ^>t^y l -jjji, 

•ft^i/U— Y ( 5 . 6 2 g, 2 7. 9mmo 1) N fh7t Kn77> (10 
0ml) ©jfi-frttteafcifrT* V^V/l'VJJ/l'tficisU—h (10. 1 g, 33. 
9mmol) ©fh7tKP77V (5 0ml) M^ITU 3 OMiSt 
5 #?attl6 B#K»U7h 0 KJ«£^ML 1 N-7j«n^- h ]) £ J*7kMWi 
(2 5 0ml) nn*;^ (150ml) "C 3 tUtttU Lfc G ^fi^jp^ 

~2/l-e^tti) t-^/V 3- [ 

10 — /P 5 — T /V-) ^-=¥^>] tf-< y 1 - 7J/l^> ^ I/' — h COfe^^j ( t - ^ 

9vlx 3-t Ka^v-t°-<y l-JjjV7$*ri/U— Y 3. 4 6 

g) &mc 0 

(b) 4-^^/1^-5- (t°-<y v?^- 3— T^^dri/) -lH-^f>^ 

15 t-y^/V 3- [ — f^^V— 7V5 — - < ;V) ^-=3r^>] 

1 -77A-/K3rv'l/— h<D|&^^#; (3. 4 6g) (D* $ / — /V (15 
ml) ^(C4N-tt/^dft« (1 5ml) «TU ^SX' 1 B#W 
Wb/c 0 ^^^*UT#btbfc^m^i- 1 N-tKM^ h y !7 AtK^ ( 1 
0 0ml) &lJUx.fc.m^ mm^Sls (60ml) t? 2 Htffttt} L7t c 
20 i/ty M -?nm@k, JffiWSr«EE«* U"C# fctufcaaESr y # y/i.7J 7 A * n h 
4— (^dd*;UV^^/^=2 0/ 1 ~^ n ntfvW>./.?< ^ y— ,^ 
/M)^7^=2 0/l/l«) tilU 4-*^/I— 5- (t°-< 
yi^>-3 r/^^i^) -lH-^fy^/l/ (1. 5 1g, 2^2 3%) 

25 MM. : 183 — 185 °C 
J^M^il 4 2 3 

4-^^A—5- [ (1 -p<5vHf-<y Z?Z/~ 3 r/V) -1H — O 

»MHl4 22-Cftfc4->f^-5- (^yi?i/-3-^^i/) -1H- 
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-f^/-;W (4 6mg, 0. 2 0mmol) (1. 0ml) 

\Z.-^m (0. 0 6 0ml) ^iiOU ^7*M7;V7t K (3 0mg, 1. 0 
mmo 1) M"C2B#W^Lfe 0 &{OTV TkiNfc*!?!^ h y ? a 

(6 3mg, 1. Ommo 1) (1. 0 m 1 ) ^^SrJD^L, ^iST? 

5 18 B#f B m# Ufc 0 SJ«f- 1 N-7j<^b^ h y !7 AtK^ ( 0 . 8ml) ZtiU 

(■^f-^/H*^^/ h y ^9v^X 5 5 / 1 5/1 f^ttS) -emU U 

4-^5Vp-5- [ — fju) Jr*ci/'} -ih — iis 

^V— /V ( 3 4 m g , 7 0%) &#/c 0 
10 MS:m/z = 246 (M+ 1 ) 

H»[|4 2 3(D^}Cl2pC-Cm\ ^Tt^ti»j4 2 4~HJ£$|4 2 7 CD 

»J4 2 4 

4- ^^-5- [ (1 -7°p fcVPt^y 'J^y- 3 — f/P) - 1 f 
15 A- 

MS:m/z = 2 74 (M+ 1 ) 
ilM4 2 5 

5- [ (1 — — ( /X ,) jr*f] - 4-^^/P-l 
H — ( A, 

20 MS : m/ z = 2 7 4 (M+ 1 ) 
HJfe^l 4 2 6 

5- [ (i - ^/j? D-;yf ; nf^y ^y- 3 t^fi/] - 4-^/1— 

1 H — {IsjfS— JV 

1 H — NMR (DMSO-d 6 ) 6; 0. 91 (1H, d, J = 6. 6 Hz) , 
25 1. 30-1. 50 (2H, m) , 1. 6 7-1. 7 8 (1H, m) , 1. 
90-1. 99 (1H, m), 2. 10 — 2. 22 (2H, m) , 2. 3 
8 (3H, s) , 2. 53-2. 61 ( 1 H, m) , 2. 61-2. 71 
(1H, m) , 2. 82-2. 90 (1H, m) , 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d , J= 9 . 0 Hz) , (1H, d, J= 9 . 0 
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Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 
mMM 4 2 7 

5- [ (l-^n^;VfcVy^y-3 — ^-^^>] _ 4-p<3vl— 1 

h — r >&*s°-jv 

5 MS:m/z = 2 8 6 (M+l) 

mmm4 2 3<D^m^mcxm\ sxTi^-tmmM4 2 8^mmm4 32© 

Lfc 0 tctd U 3 7 7 tllfe 5 - ( fc°-< jVJr 

- i h— -Y >'y^-^J^J|£|-(^v^r^bfc 0 

IHWO 4 2 8 

10 5- [ (1 -^^vHf^y 3 — <>V) -lH-^y^;V 

MS :m/z = 2 3 2 (M+l) 
MMM 4 2 9 

5- [ (1 tVPtf^y v?^- 3-^Vl^) -1H — A* 

MS :m/z = 2 6 0 (M+l) 

15 mmm 430 

5- [ (l-^y7 B Dt>tXyv/y-3-^; V ) tti/] - ih — fy^/- 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 91 (6H, d, J = 6. 6 Hz) , 
1. 20-1. 37 (1H, m) , 1. 37-1. 57 (1H, m), 1. 
20 6 4- 1. 7 6 (1H, m) , 1.96-2. 20 (3 H, m), 2. 58 
-2. 67 (1H, m), 2. 67-2. 76 (1H, m), 2. 90-3. 
•0 1 (1H, m) , 4. 2 0-4. 3 0 ( 1 H, m) , 6. 9 7 (lH, 
dd, J = 2. 1, 8. 8 Hz), 7. 20 ( 1 H, d, J = l. 9 Hz), 
7. 41 (1H, d, J = 9. 0Hz) , 7. 91 ( 1 H, s) , 12. 8 
25 7 (1 H, s) . 

3 1 

5- [ (1 -v^n-o^t^y 3— f/v) -lH-^y^y 
MS :m/z = 28 6 (M+l) 
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mmm4 3 2 

5- [ (1 -i/tuzf^/W^}) i?ls-3 — {fr) -IH-J^y-J— 

MS : m/z = 2 7 2 (M+ 1 ) 
5 Ul«!)4 2 3 ©Mt?CttTV\ aT}C^i-*»j4 3 3~HJfeM4 3 6 <7) 
^^•^^'g'^ bfc 0 tz.t€ U MMm 4 0 4 ~e#fc 4 - ^ ^vV- 5 - ( t°-< U 
- 4 -4A>ttU) - l H — f ^y-^M^HcMv Lfc 0 
*;WJ4 3 3 

4-^A—5- [ (1 v J >'-4-^^) 2}"^>] -1H — (->- 

io 

M S : vsx/ z = 2 4 6 (M4- 1 ) 
MMM 4 3 4 

4- ^/1—5- [ (l-^°ntV^t°^y>?>'-4— f/U) -1H T 

15 MS : m/z = 2 7 4 (M+ 1 ) 
MMffl 4 3 5 

5- [ (1 r y^ntWt^y v^-4-^^) -4-^f;V-lH 

: 13 4—13 6°C 
20 Hfti4 3 6 

5 __ [ (J u^^^UfcT^y v>>-4 — fVV) ^-^r^>] - 4-;*9v^- 

1 Ti/^V— ^ 

: 140~143°C 

mmtfU 2 3 0^"fe(c5pC-CffV\ WT(C^i-*»j4 3 7~*»J4 4 0 tf>f 

25 1^&-^U7fc 0 fcfcU 3 7 9 -C#fc 5 - (Ti^>-4 f/^^ 

- 1 H-^ >-^y-/^^»^ffiV^-C'a-^Ufc 0 
^JfcM 4 3 7 

5- [ (1 -^^-;VT^^-A~^ M — 1 H — < ^-P-Z—JV 

MS :m/z=24 6 (M+ 1 ) 
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^»!J4 3 8 

5- [ (1 —Zfv *?;UT-£s*ls- 4 — {A) -1H — (Zs-P^—jV 

MS :m/z=2 7 4 (M+l) 
HMJ4 3 9 

5 5- [ (1 — T y^n fcVt-Tif^>--4--r^) ^-dr->] -1H — 
JV 

MS :m/z = 2 7 4 (M+l) 
H1^J4 4 0 

5- [ (1 — >^ n^^/VTif/^-4-^A') ^-drv-] -lH-fy^ 
10 — A- 

K^C : 1 38-1 4013 

4 2 3 (D^rfe^lp £T?TV\ ^Tl^-f-^Jfefll 4 4 1 ~HJ£#| 444© 
ik^m^tfL l,tc 0 tz.fi L> £&ffi0J 4 0 7 t?#fc 5 - (71? t°>-- 4 — W 

15 4 1 

4- ^^vl—5- [ (1 -^5vPTif^°>-4— f^) ^-ari/] - 4-^^-/1^ 
- 1 H — ^^"y— 

MS : m/z = 2 6 0 (M+l) 
HJ&tfiJ 4 4 2 

20 4-^^-A-5- [ (1 -7°n tVU-Tif^^-4-^/U) ^v-] - 4-^^- 
;V— lH->f ^^y— 
M S : m/ z = 2 8 8 (M+ 1 ) 

$mm 443 

5- [ (1 -^y^n tV^Tif/^V-4 -^A) ^drvO -4-^f^-lH 

25 — <i/#v—>\> 

MS :m/z = 2 8 8 (M+l) 
MMM 4 4 4 

5- C (l-V^n^^^VTif^°>--4 — f JU) Or**/} - 4-^^vl—l 
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: 1 2 6 ~ 1 3 1 °C 

m&m4 2 3©*jSfefcl|lCTffV\ ^Tt-^t-HW!j4 4 5~g£&fefc)4 4 9© 
fls-frftSr-frricUfc. fcfcU HJfe^J4 l 0-e#fcc i s -4-[ (4-^^V- 

5 #^Lfc 0 
H«J 4 4 5 

cis-N, N-v^^vV-4- [ (4-^^-lH-^fy^;V-5 f 

MS : m/z = 2 7 4 (M+ 1 ) 
10 $»j 4 4 6 

cis-N-{4— [ (4 - ^ f 1 f y^/-^- 5 -^/l^) t^V] 

n ^^ri/;v} - N - 7°D t";V7 $ ^ 
MS:m/z = 2 88 (M+ 1 ) 
"MMM 4 4 7 

15 cis-N-/^-4- [ (4 - ^ f 1 H-^ y^y*-;V- 5 -'f ;v) 
MS :m/z = 3 02 (M+ 1 ) 

mmm 4 4 8 

cis-N-^y/ntVb-4- [ (4-^^/1— 5 --f 

20 /v) ^-=¥iy] i/^ 13 ^ driers: ;x 

: 166~168t 
H1M4 4 9 

c i s -N — u^i/^vV- 4 — [ {A — ^^-jV— 1 H — -O-^;/— 5 — 

25 Bfej£ :153~155°C 
4 5 0 

2- [3- (ih — v'y-i — oi/j 

3 7 7 -e#fc 5 - ( t°^y ^y- 3 — iW^iX) - 1 H--f v^v— 
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^ ( 4 3 m g , 0. 20 mm o 1 ) , 2 - 3 — / — /P ( 8 4 m g , 0 . 

4 9mmo 1 ) % D [)A (70mg, 0. 5 0 mm o 1 ) N N, N-^p* 

f;V*;I/A7 5 K (1ml) ©j»^<|feSrMT»2 4B*|BHJM^ Lfc. ^ii^TM 

5 T3^h^;7^- mW^-*$->\>/YV^A'T^/^$S— ;\,= 2 0/1/1 

-c^tto tiSL, 2- [3- — t°-<y 

V- 1 — f /V] ^ y — ^ ( 1 7 m g , 3 2%) £r#fr 0 
MS:m/z = 261 (M+l) 

*««4 5 OcD^^ipC-CtTV\ ^T(-^"t-»M4 5 1 Q^#J£^J& b 
10 fc 0 fcfc U 4 2 2 -C#fc 4 - ^ 5 - ( t°^< V V>y- 3 — T JVJr^ 

iX) - 1 H-^y^y-;^HMv>T^Lfc 0 
4 5 1 

2 -{3- [ (4-^f;V-lH — ( Z/ff>?^-ji'— 5 — >f ;U) t°-<y ^ 

1 — A- 
15 MS :m/z = 2 7 6 (M+l) 

*1M4 5 0cD^&^^CXm\ ^Ti^t»j4 5 2 (DikS-m^m.^ 
fc„ fcTcU *»J4 0'4-e#fc4-^^/V—5- (t^U S^V- 4 -> fA-+^ 

v0 - 1 H T >'^y r -^^iS^|•{-ffiV^T^U7 t C 0 

H»J 4 5 2 

20 2-{4-^ [ (4-^;l/-lH-^yy^;V-5-^;V) tf"*^] t 0 ^]) ^ 
V— 1 — ^f^}zc^y — )\, 

MS :m/z=27 6 (M+l) 

^»i4 5 0®^|liDtm\ ^T^i"^»!l4 5 3(Dfc&m&&mL, 
7t 0 fcfc U HJfetflJ 3 7 9 T'#fc 5 - (TifxN 0 ^- 4 — f jVJr*r*s) - 1 f 

25 ^?y-^%j%mzm^x&i$ l Ltc 0 

HM#j|4 5 3 

2- [4- (lH-^V^;V-5 — Ti?^V-l — ( ^ 
/—sis 

MS : m/z = 2 7 6 (M+ 1 ) 
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. fco fc/eU ^Jfe#i|4 0 7T-#fc5- (Tift 0 :/- 4 — (A****/) -4-^ 

mmwu 5 4 

5 2-{4- [ (4-^f;P-lH-^fy^/-;l'-5-'i'^) T^^> 
- 1 — iaA=*-9 J — /V 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 6 0 (1H, m) , 1. 
6 5-1. 8 5 (3H, m) , 1. 85-2. 06 (2 H, m), 2.36 

(3H, s) , 2. 62 (2H, t, J = 5. 9 Hz) , 2. 65-2. 77 
10 (1H, m) , 3. 44 (2H, t, J = 6. 4Hz) , 4. 22-4. 42 

(2H, m) , 7. 0 8 ( 1 H, d , J = 8 . 8 Hz) , 7. 2 7 (1H, d, 
J = 8. 8 Hz) , 7. 9 9 (1H, s) , 12. 85 (1H, s) . 
MMM 4 5 5 

5- [ (1 -Tir^/Vf^y v?^-3--T^) ;*-^v-] - 4-^^-iH- 
15 ^yy/-;w^ 

MMffl 4 2 2 4 - * ^-7V- 5 - ( t°-< y Z/Z/- 3 — { jVJr^ */) - 1 H 

— T Vi^y— JV ( 9 2 m g , 0 . 4 0 mm o 1 ) „ Wlfc (24mg, 0 . 4 0 
mmol) , 1-^^/1—3- (3' -^W^/^PtfyV) ^/V/J^-f % 
K—Sit (7 7mg, 0. 4 0mmol) N 1-t Kn^^y/M^j/ 



20 — A> (5 4mg, 0. 4 0 mmol) % N, N-^ ^yVzjvKAT ^ K (1. 5 
ml) ©^Wchyxf;V7 5> (0. 14ml, 1. Ommol) ^Mi 
Ml 9B#^t*^bfCo g1^=FvV (10 ml) / Y;V=c^ (10 ml) 

HU5- [ ( 1 -Tir^/H^y v>>-- 3 — (Ad ttZ/l - A-^^-jV-i 
25 YL-sOffV*—^ (8 4mg, 7 6%) £#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 5 5 (1H, m) , 1. 
6 0- 2. 0 5 (6H, m) , 2. 34 (3H, s) , 3. 10-4. 46 
(5H, m) , 7. 10-7. 20 (1H, m), 7. 29 (1H, t, J = 
7. 9 Hz) , 8. 0 1 (1H, s) , 12. 8 8 (1H, s) . 
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mm 4 5 5<D^m^mzxn^\ uric^-rmmm^ 5 e^^^^u 
tc 0 tctci^ mmm 3 7 7 Titfc 5 - (t°-<y ^^-3 — r/^^'» - 1 h- 

H3&$l 4 5 6 

5 5- [ (l-rt^^yv'y-s-^^) sT^rv"] - 1H-^W^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0- 1. 5 8 (1H, m) , 
1. 58-2. 07 (6H, m), 2. 34 ( 3 H, s), 3. 13-4. 
5 2 (5H, m) , 7. 29 (1H, dt, J = 2. 6, 9. OHz) , 7. 
2 2-7. 2 9 (1H, m) , 7. 3 9-7. 4 7 (1 H, m) , 8. 04 
10 (1H, s) , 12. 91(1 H, s).' 

5 5 0^&ic2pCTffV\ &Tteifrf9Q&Vi4 5 7 L 
/to 7hfc ^&tS#iJ 4 0 4 4 — ^ 5Vl — 5 — ( fcf^< JJ v?>— 4 — -f /V^-^ 

-» - 1 h-4 ^yy-;i-&mmz.m^x&j$.isfr 0 
9mm 4 5 7 

15 5 - [ (1 -Tir^/t-tf^y v>^-4— T^) ^-=ap->] - 
: 161 — 163 °C 

»J4 5 5©^jSfetJ:3pCTfTV\ ^T{-^i~^»j4 5 8 <Dfc&to&<&&tV 
fc 0 fcfcU ^Jfe0U 3 7 9 X'&tc 5 - (Tif^>- 4 — f — 1 H — f 
20 ^^^-^^^^ffiVNT^bfCo 
^l»J 4 5 8 

5- [ (1 -T±^T^y<>-4-^^) ttis] - 1H — 
1 H — NMR (CDC1,) 5 ; 1. 6 0- 1. 8 0 ( 3 H, m) , 1. 8 
0 — 2. 40 (7H, m) , 3. 44-3. 87 (3 H, m), 4. 43-4. 
25 5 6 (1H, m) , 7. 02-7. 10 (1H, m) , 7. 10-7. 22 
( 2 H, m) , • 7 . 9 7 ( 1 H, s ) . 

mmm4 5 sto^mcm^xm^. sxT\z^~t-mmm4 5 9<Dik&m%&f$v 
tco tctc u mmm 407 xmc 5 - cm? \? >- 4 — r - 4 - * ^ 
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mmm 459 

5- [ (1 -Ttf^T^y- tf-^f] - 

1 H NMR (DMSO-d 6 ) 6 ; 1.7 0-2. 10(1 OH, m) , 
5 2. 3 7 (3H, s) , 3. 3 8-3. 5 3 (3H, m) , 4. 26-4. 4 
2 (1H, m) , 7. 07-7. 19 (1H, m) , 7. 19-7. 31 (1 
H, m) , 8. 00 (1H, s) , 12. 86 (1H, s) . 

M1MM4 5 5©;frjfcfc:3gC-C?TV\ ^T(-^i-|l»j4 6 0 <oi\&m&^&\, 
fc a fc/;U ^»J4 10"C#fcc i s - 4 -[ (4-^f;V-lH-^f^/ 

^JS^ll 4 6 0 

cis-N-{4- [ (4— p*^7l/ — 1 H T is?-/— 7V-5 -^/V) ~> 

'H-NMR (DMSO-d 6 ) 6 ; 1. 5 0-1. 7 0 (6H, m) , 1. 
15 70-1. 94 (5 H, m), 2. 43 (3H, s) , 3. 6 3 ( 1 H, s) , 
4. 3 5 (1H, s) , 7~. 1 0 (1H, d, J = 9. 2 Hz) , 7. 2 7 
(1H, d, J = 8. 8 Hz) , 7. 94 (1H, s) , 8. 00 (1H, 
s) , 12. 85 (1H, s) . 
WJ4 6 1 

20 5- [ (l-^^wt^y ^^-3-^^) - 4-^^-yV-lH ( 

4 5 5 tllfc 5 - [ ( 1 — T-fe ^VVfc^ y 3 — f/V) ^S^] - 

4-^f^-lH — f^/-/V (5 5. lmg, 0. 2 0 2mmol) x *g 
-HSU ^^J^TyV$ — 17-^ (40mg, 1. lmmol) . 7" h 7 fc Kn77> 
25 (2ml) (D^M80^2. 5^Ji^L/c 0 SOS^^K^U 7k (0. 
0 4ml) % 2 N-jjcBMfc-?: h U !7^7.M» (0. 08ml) , 7k (0. 12 
ml) ?rJilI^tl^7to 5i§^T^^|^*b, i$i»^>y. 
#<7VK*7^A;7 o^r h^^7-f— (-^dr-^^/It^^^/^/ h yx^75>= 
5/15/1 -C^ffl) -C»J4 U 5 - [ ( 1 -^^t°^ y v*V- 3 -<<)V) Or 
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3r - 4 - ^ ^/l— 1 H — T V^V-A- ( 1 4 m g , 2 8%) <£#fc„ 
MS :m/z=2 6 0 (M+ 1 ) 

|£»J4 6 1 <DjfmzmCXfTV\ ^Tf^-r^»J4 6 2<D^%^^L 
7c 0 fcrtTU *»!I4 5 6"C#fc5- [ ( 1 -T-fe^tf-^y 3 — (VI-) 

5 - ih-4 >y^-^j^mcm^^x^mhtc 0 

mmm 4 6 2 

5- [ v^-3 — r/io a-^] - ih — r^y^-/v 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 8 9 (3H, t, J = 7. 2Hz) , 
1. 2 6-1. 4 8 (2H, m) , 1. 6 2-1. 7 2 (1H, m) , 1. 8 
10 4-2. 05 (3 H, m), 2. 2 7 (2H, q, J = 4. 2Hz) , 2. 3 
3 (3H, s), 2. 50-2. 60 ( 1 H, m) , 2. 78-2. 87 (l 

H, m) , 4. 00-4. 10(lH t m), 7. 08 (1H, d, J = 8. 

8 Hz) , 7. 2 3 (1 H, d, J = 9. 0 Hz) , 7. 9 6 ( 1 H, s) , 
12. 8 3 (1 H, s) . 

15 mmm 4 6 1 <Dj?mz.m crm \ ^T\^-rmmm 4 6 3 (ow&m^m u 

•fro fcfc'u mMffl 4 5 7 X^tz. 5 - [ (l -T-fe^vi-fcf^y v^^- 4— f/v) 

mmm 4 6 3 

5- [ (1 -Jt^Hf-ty $?v-4 — f/l/) — 4-^f;V-lH — f 

20 IsjT-'S—A' 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J = 7. 1 Hz) , 

I. 56-1. 70 (2 H, m), 1. 81-1. 92(2H, m), 2. 0 
3-2. 16 (2 H, m), 2. 30 (2H, q, J = 4. 2 Hz) , 2. 3 

9 (3H, s) , 2. 6 2-2. 7 2 (2H, m) , 4. 08-4. 18 (1 
25 H, m) , 7. 11 (1H, d, J = 8. 8 Hz) , 7. 2 7 (1H, d, J 

= 9. 2 Hz) , 8. 00 (1H, s) , 12. 8 6 (IH, s) . 

mmm a & 1 (D^mzmzxm\ &,TK^mmm4 6 4«ib^L 

fc 0 tctc U l&fiftl 4 5 8 T'#7t 5 - [ ( 1 -T-trfvKT-tf^V- 4 — f ^V) 
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4 6 4 

5- [ (1 -zrL^/UT^y<^-4-- i)V) Or*?*/] - 1H — 
MS : m/z = 2 6 0 (M+ 1 ) 

H»J4 6 1 ©^}C?CtfrV\ ^T^-T^W<|4 6 5^^Sr#^b 
5 fc c TfcfcU HJ60!I 4 5 9 TWc 5 - [ ( 1 -T-fe^vKTirV^- 4.-- f /P) * 

4 6 5 

5- [ (1 -^^jUTH'O-- 4-- <;V) - 4-^f;V-lH — f > 

10 1 H — NMR (DMSO-d 6 ) 6; 0. 96 ( 3 H, t, J = 7. 1 Hz) , 
1. 40-1. 5 7 (1H, m) , 1. 6 8-1. 85 (3H, m) , 1. 8 
5-2. 04 (2H, m) , 2. 36 ( 3 H, s) , 2. 4 0-2. 6 8 (4 
H, m), 4. 34-4. 41 (1H, m) , 7. 08 ( 1 H, d, J = 9. 
1Hz) , 7. 2 7 (1 H, d, J = 9. 5 Hz) , 7. 99 (1H, s) , 

15 1 2. 8 5 (1 H, s) . 

mM®\4 6 1 <DjjmzmCXft\,\ UlTl^tlS*W4 6 6 (Dik&tis&G-f&L 
tc 0 /cfcU ^MH 6 0T#tcis-N-{4- [ (4-^f/V-lH-^fy 

bfc 0 
20 «#|] 4 6 6 

ci s -N-ai^vi— 4— [ (4-/f;V-lH--f^y^5-^;l/) 

MS : m/z = 2 7 4 (M+ 1 ) 
HJfcfll 4 6 7 

25 4-^h^-lH — f>^-;>-5— f;V h<5>^/& 
(a) 2-^ h^fv'-l- (p« f^v^ h=¥-» - 4 h tn^^if 
2-^ h^^-4-=fD7x;-/l/ (1. 0g, 5. 9 1mmol) 
nn^^ (2 0ml) 0°CKXN, N-SV V fcT/ioc^vPT 5 ^ 

(1. 2 4ml, 7. 0 9mmo 1 ) , ^ n Y^r-y ^^-;V^-=t ;V (0. 4 
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9 4ml, 6. 50mmol) , Mr ^7^7^-!)^ (2l8mg, 
0. 5 9 1mm o 1) 1 ftRllftMlcM Lfc„ 1 5B$H8#, 7 Jc (5 0 

ml) Kl^l^nntfcyW* (5 0 ml X 2) Tffc&fctJ U #«IJg£&;fcJ8fcgfe^i}t 

h^riX) -4--fo^tV (1. 26g, 10 0%) <H#7t 0 
(b) N-[3-^ (pi h^v^ h^rv-) 37^,v]-2, 2-v> 

2-> l— (p< hdf-->^ h=¥ix) -4— — ha^yfy (i. 2g, 

10 5. 6 3mmo 1) (D^m^^-^ (30ml) ^(C N ISttl 0%-P d/ 

C (120mg) ^rinx.7K*#SI^T(c:Lfc 0 3 0M, ir ^ h 

ijElibfc, (3 0ml) OttTt^i? 

> (0. 546ml, 6. 7 5 mml) , mt^u^/w (0. 7 6 3ml, 6. 

1 9mmo 1) SrJn*., ^ifttclMftUfco 1 5l$Mf^ ^^{Ctefb&gbfcfc 
15 ^ h y !7A7K^^?rSiP^, ^HSrTk (10 0ml) fcSffrLffEBfeo^A' (50ml 

X2) faUHU ^T«»«r«6*ffi»^^^^A-ctti)fcb*: 0 r^^iffitf 

^•CSSfW) N-[3-p< h^^-4_ (p< ^dj-^) 7=t -/v] 

-2, 2-^^7°p/nV7$K (1. 4 8g, 9 8%) £#7t e 

20 (c) N-[3-* h^v--4- (^ hdp-» -2-^^yP^^^/P] 

-2, 2--^^/K7°cr/-?>-T5; KO-^fife 

N-[3-p«h^^-4- (^ h*is* h^-» ^^^/P]-2, 2-^^yl. 
^d^^/-^ K (5 00mg, 1. 87mmol) (Drh 7 t Kp77V (10 
ml) -15°C{CT1. 5 9M-n-7f/Hlf!)A (2. 9 4ml, 4. 

25 6 8mmol) ^HTU 0°C^T^^r M#M§.Ufc 0 2B#W^ aSMfc^^vV 
(0. 175ml, 2. 81 mm o 1 ) (DT hy t Ko 77> (0. 5 ml) ^ 
^£^TU 10#P^^^#^L7c o Hi^^^Tk (5 0ml) 

jo^ lh^^^m- (3 0mix3) -etttbu ^mm*M7mwt-?y*u$j»x* 
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-r- ^^^/mk^^xmm ti*ku n-[3-* 

(4 2 4mg, 8 1%) £#fc 0 

(d) 4-[ (2, 2-v ? ^^7°P^V-f'^) 75/]-2-^ |>dr^_3_ 

N-[3-^ h^i^-4- h^ix^ b^v-) -2-^^^^c^/V]- 2, 
2 — ^^f/V/n/NVT?; K (3 0 Omg, 1. O7mmol) 

(3mi) mmz.^ 6 N-i&mkfem (o. 355ml, 2. 13 

mmo 1) §rlTLfc 0 1 8 BfFdm. S/^^^tK (3 0ml) Kl^U Mfcc 

10 ^ (30mix2) t«u mfc^^m%mu'km.7kxmfr%k, 
^?*^?j*x&mistc 0 ^ti&m)£Wkmu%<btifc.mm<Dt°v Omi) 

O^T^^;*;^— u y K (O. 091ml, 1. 1.7 
mmol) SrJP^L, 6 0°C(CM^Lfc o 2. 5 f^MTOs ^»££^J3E^$?g LT 
#b*L7h$IS3r7fC (5 0ml) g^fiftm^ ( 3 0 ml X 2 ) "^ifflU 

15 mfcmm^y^v-kX'ft.mvtco ^.ti^mmmmLx^hritimm.^^v 

;V*7^^D^b^77^- (^^-iJ-^/f^^^vl/TittB) t'HSL, 4- 
[ (2, 2-^^vK7°p/nV^^) 7$y]-2-^ h^v'-S-^f/^x^ 

(3 3 8mg, 10 0%) >H#fc 0 

(e) 4- (T-ir^T5 7) -2-^ hdf-v—3-^^7^-^ 
20 ^7^^- Y<D^& 

4-[ (2, 2-v ? ^^^ p i3^V-l'^) T$ y]-2-^ h^v-- 3-p<^V 
^y7;^-F'(2 2 3mg, 0. 7 0 7mmol) CDn-^^ 
/-/P (2ml) m$Xc, aaaiHT2 0%-«ESbk*» (4 ml) ^ITL, 10 

o°c{c#?aufc 0 i4B#r^> ^^^7k (50ml) m^u TkiMb-t-hy 

25 !?^7)c?«T*pH = 1 1 b Lfc 0 (5 0mlX3) "CttttS L, 

m=^^-;v (5ml) MfcTtrys?V (0. 0 6 9ml, 0. 848 

mm ol) , (0. 073ml, 0. 778 mm o 1 ) 6 0°C 
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A^P?f^77^- (^l^/f^^^vV-*;? Da*^A/^x^;K^ 

Hi) -CflftSl. 4- (Ttf^T^y) -2-^ F^>-3-^f/V7x^ p< 
* ^J^*.* - h ( 1 5 4 m g , 7 9%) %ntc a 

(f) K^rV— 1 H — r^tf^S-JV- 5 — f/V 7< 
5 h^-^^fe 

4- (Tir^VT5;y) - 1~ ^ Y^^y-^- ^^-)V7 ^=^;V ^Zl/^jv* 
h (15 0mg, 0. 54 9mmol) ©St^ (1. 5ml) 
mm.\Z.xmft.WM: (15 5?1, l. 6 5mmol) , ^hff7^W^- 
!7i» (8. 8mg, 0. 0 2 7 4mmo 1) . V >7A (108mg, 1. 

10 1 Ommo 1) „ I{fi^y7$;V (0. 096ml, 0. 27 4mmo 1) 
*Dx.7t 0 8P#flt, Mi-rVT?^ (O. 0 3 7ml, 0. 7 1 3 mm o 1 ) 
SriiaPUfco 15^2^P B ^ % 7 Jc (2 0ml) {Of£ Lgj^n^vv (2 0mlX2) 

15 1 -Tir3vV-4-^ fdr^- 1 H — f 5 — f/V p< ^ > 

TOUtf^ - h (liomg, 7 0%) Sr#fc„ 

(g) 4-^ F^>-lH-^>f/-;l'-5-f;l' ^ >^/i^M^- 

1 -T-ir^/^-4-^ h^riy- 1 H-^T >-;?V-/V- 5--T^ ^ ^ 
20 ^— h (lOOmg, 0. 35 2 mm o 1 ) (DT h7t Fd77^ (1 . 0 

ml) N (1. 0 ml) mm^, ^S.^X2M-7k^t:y^'7A7R^^ 

(0. 3 5 2ml, 0. 70 4mmol) *Mfc, 1 * (1 0ml) 

fc^Lflfcfcn^/i, (2 0mlX2) itHU «S «r&3jc*tt^ ^ V ? A 
*HLfc 0 .^MMffIit#b^fcM^v'y*7 ! ^7^^D?h^77^- 
25 ^r-9-V/^m^^-e^ffi) •eiHt, 4-^f^7-lH-^y^;-^ 

-5--fA- ^V^/V/ft^- b (8 0mg, 9 4%) £#fc„ 

: 1 30~1 31 °C 
MMM 4 6 8 

4~7nn-l H-^f y^7*-A- 5 
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#%#ij4-e#fc 1 H--f S#S-j\>- 5 -Hr-jV (1 . 60g, 0. 0119 
mol) (DT t Kn77^ (5 0ml) itetN-^ana/N^I 
(1. 5 9g, 0. 0 1 19 mol) %%ntt 0 1 B#BB#, 4 OtML 
30-2H#Pfl^ 5 0tJ£Ut o 5fl#|W& % RfSit*££zk (10 0ml) fci&U 
5 mm^^-^ (1 0 0ml X3) T'tttbbfCo ^T«IJiSrll7K«EKV^^i>At? 

(^■y-is/mm^^x~m\£) ^iu4-^n n- 1 h — r ^#v->v- 5 

-^--/P (1 . 7 3 6 5g, 8 6%) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ■ 7. 09 ( 1 H, d, J = 8. 8Hz) , 
10 7. 3 3 (1H, d, J = 8. 8Hz) , 7. 90 (1H, s) % 9. 71 (l 
H, s) ,13. 1 0 (1 H, s) . 
MMffl 4 6 9 

4-^ b^->- lH-^y^/-;v-5- 3--;V(D<&J$. 

(a) 4-p<hde>'-lH — ;U-5 — < ;U 
15 >^7M<- h<D^& 

^Jfefll4 6 7 <D^mzm^X5Ljfo*fttj:^^j&Vtc 0 fc/cU ^»J4 6 7 
(c) "C-g-Jift LfcN-[ 3-* h^^-4- (p< h^ispt h^ix) 

(b) 4 h 1 H--< 5 - *-/KD^fifc 

20 4-^ h^-lH->fy^/-;V-5-^ 2-=hn^^^;l/^ 
— h(4 0mg, 0. 1 1 5mmo 1) ON x N-^fMMT? K (1 
ml) mm^s 0°C{£-C£»fe->!7A (4 5mg, 0. 1 3 7 mm o 1 ) , 
-7^.J-}V (2 4ml, 0. 2 2 9mmol) ^Px.fc 0 3 0^f, 
7k (2 0ml) Rl#U SWk*^ (20mlX2) fttttlLfeo *BWiSrM7k 

^0v)^^77^- (^^f-^/^^^^l't?j^m) t'l|SL4-^ h=^>- 1 
H-^y^/-/l/-5-t-/b (1 9mg, 10 0%) £#fc„ 
1 H — NMR (DMSO-d 6 ) 6 ; 3. 97 (3H, s) , 6. 95 ( 1 H, 
d, J = 8. 7Hz), 7. 00 (1H, d, J = 8. 7 Hz) , 8. 01 (1 
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H, s), 8. 57 (1H, s) , 12. 81 (1H, s). 

£r-£/£bfc„ /c/c U 4 6 8 T*^£ bfc4-^nn-iH — f V^y* -yW 

- 5 - Jr-jv%$?M^m\< ^c 0 
5 HJfe^l 4 7 0 

trans-3 — [ (4-^no-iH-^y^/-;V-5-^;V) Jf-^]^ 
: 142~144°C 

mmmi 7 o<D^m^mzxR^nt^\ siT\zy&tmmw4 7 1 <D4\&m 

10 Sr-^^g Ufc 0 fcfc U Uli 4 6 8 T?£-j$ Ifc4-^DD-1H — f jV 
HJfe^!l4 7 1 

c i s — 3-[ (4-^nn-lH — fy^/-/l/-5-> f./V) ^VlS^ 

15 1 H — NMR (DMSO-d 6 ) 5 ; 0. 92 (1H, m) , 1. 17 (1H, 
m) , 1. 2 3 (2H, m) , 1. 7 0 (2H, m) , 1. 9 6 (1H, m) , 
2. 10 (1H, m) , 2. 5 3 ( 1 H, m) , 4. 16 ( 1 H, m) , 7. 3 
0 (1H, d, J = 9. OHz) , 7. 45 (1H, d, J = 9. OHz) , 8. 
0 1 (1 H, s) . 

20 3felfeM4 7 0O^2pCT^mv\ WTi^tWJ4 7 2©iM 
L fc„ fcfc U 4 6 8 -C£*j£ Ufc4-^ua-lH-^ ^y^f-jV 

7 2 

trans-4-[ ( 4 n u - 1 H — i 5 — f/V) ^i/]^ 

25 o^tyr^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 13 (2H, m) , 1. 42 (2H, 
m) , 1. 7 5 (2H, m) , 1. 9 8 ( 2 H, m) , 2. 6 2 ( 1 H, m) , 
4. 17 (1H, m), 7. 30 (1H, d, J = 9. OHz) , 7. 44 (l 
H, dd, J = 0. 8, 9. OHz) , 8. 01 (1H, d, J = 0. 8Hz) . 
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mmm 473 

5 h 4 - ( hV y^is-n^^jiv) - 1 f ls?^J—)V(D^$L 

(a) 4-^]>3fv'-3- (hV ^JV^ra^JsU) T— !J n~$c 
2-^h^v'-5--bo'<vy , MJ7;V^7^K (5. 0 8g, 2 3. 0 
5 mm o 1 ) (Dt? S (2 0 0ml) 10%Pd-C (50 %^i^m, 

2 5 0mg) Ir^PL, ^?£T^J£<£;^f #ffl^T 3 . 5 B#P^?M$Lfc Q ± 
74 h^iiUfc^ MiEjt^lfcHLr, 4-^h^r^-3- (M)7;^P^f 
/l.) T-y> (4. 6 7g, 10 0%) £#fc 0 
MS : m/z = 19 2 (M+ 1 ) 
10 (b) N- [4-^h^>-3- (hy7;^n^^) -2, 2 

4-;* h^^- 3 - (MJ7;Vtn^^) T— D 1/ (4. 2 9g, 2 2. 4 
mmol) (D^nn^y (45. 0 m 1 ) h V xf-^j 5 >- ( 6 . 2 

4ml, 4 4. 8mmol) lr»L, ^^bfc^, ^tV^n^^ (2. 8 4 
15 g , 23. 5 mm o 1 ) £ 0 ~ 5 °CTMT bfc 0 &Mlk LT 1 B#Pfl^ifi 

*#Lfc„ 5 h y CA*aHRtsfflfc^/i'T?4HEU ^rafs&r 5 % 

*4tokT?ag*« % *67k«ESH-byi>AT?$a»U «JBEjft*gLTN- [4- 

* Y^ris— 3— ( h y ^A-^c^^A-) :7^r=.A] —2, 2 — 5vK7°ci^?;x 
(6. 1 6 g , 10 0%) Srfcfc. 
20 'H-NMR (CDC 1 3 ) 5 ; 1. 3 2 9H, s) , 3. 8 9 (3H, 
s), 6. 96 (1H, d, J=8. 9 Hz) , 7. 31 ( 1 H, br 
s), 7. 63 (1H, d, J=2. 8Hz), 7. 76 (1H, dd, J= 
2. 8, 8. 9H z) . 

(c) N- [4— * Y^^-z-t^jv— 3- (MJ7;Ptn^f;V') 
25 /U] -2, 2-v^^A7°nx-?^T5: Ktf^Sfe 

N- [4-^ h^iX-3- (MJ7;Vto^f;u) 7^^] -2, 2-v^ 
f/l/7a/^7 5 K (5. 90g, 2 1. 4mmol) Off7tKn77y 
(70. 0ml) »-10— lSlCM^ 1. 5 7M/;W>-7 
fvI^y^A / ^^>mW. (3 3. 5ml, 5 2. 5mmol) ^£0t 
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£AT\Z$khte& "b 2 5 ^nBT?»T Lfc. ^*(C20 °C£ T#?fiLT 3 R£H&ii.9t 
££Lfc 0 4fifeL*:IH»«Sr-3 5~-4 OtfciiftSp^ a— K^^V (1. 5 
3ml, 24. 6mmol) & 1 5#MT*?STLfc 0 5~0°C^T^i§. 

b t i . 5 B#ra^?a^ l fc 0 7j< <t ^^^/PT-^-sHtt ffi u £r 5 % & 

(6. 2 3g) 3r#fc 0 XlrsUjj^J*?*-? F^7^^ (^^Ih^/v? 
^ y tvi^x-f;v= l / 1 T'^tti) N- [4-^h^^-2- 

J =7-^-3- (MJ7;^D^f;l/) -2, 2-^f;V7°n^y7 

5 K ( 3 . 2 0 g , 5 0%) £r#fc 0 
10 1 H — NMR (CDC 1 3 ) 8; 1,. 3 5 (9H, s), 2. 3 1 (3H, 
q, J=2. 9Hz), 3. 86 (3H, s), 6. 87 (1H, d, J=9. 
0Hz) , 7. 08 (1H, br s) , 7. 57 (1H, d, J= 9 . 0 
Hz). 

(d) 4 b^riy— 2 — 3 — ( hV ~7 jVJrxi J.^-;V) T—])l/(D-& 
15 ^ , 

N- [4-^ h ^^-2-^^71^- 3- (hy7;^n^f;l/) ^^^/U] - 

2, 2-^f;U7 , n^y7 5F (3. 15g, 10. 9mmol) t^Mit^) 
y^A (3. 20g, 57. 1 mmo 1 ) ^^F-l/^y =t—/u (3 1. 0 

m 1 ) tpX*®* iZ 1 6 0°C£Tr#?fiLT 2 0 B#p H m?&»# L7t 0 BM££r7k^ 
20 n n ^/^AT^Satftffl ^flSr 1 Ni&M7]«£TvK^teffi L, i 07X^^2 

fc 0 #^nfc«tg«^^TtS7jcM-^^^^^-e$^L, ^JEM 

LT4-^ h#v'-2-^^-3- ( h y yjvJrut^jV) (1. 1 
0 g , 4 9%) 3r#fc 0 
25 1 H — NMR (CDCI3) 6 ; 2. 25 (3H, q, J= 2 . 4Hz) , 

3. 79 (3H, s) , 6. 76 (1H, d , J= 8 . 8Hz) , 6. 82 
(1H, d, J=8. 8 Hz) . 

(e) l-Tir^V'- 5-p« b^^-4- (Mj7^tn^^;v) - i f 
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h*->- 2-*^As- 3- (hi) -7;Vs>rvJ.J-;V) T=-V> (5 13 
m g , 2 . 5 0 mm o 1 ) ©If m^f-^ ( 3 . 0ml) ^m^MTkW^Wt (377 
Ml, 4. OOmmol) ^1|&T*IT bfc 0 gtfb bfcS^^^if Mft^^vU (4. 
5ml) St^Px., &*|C6 5°C*T-#?SUT1 5^M!i^Lfc 0 
5 JSi?r^tT'«, (7 0 8 /il, 7 . 5 0 mm o 1 ) , fF7^ 

W^-^^p^K (4 0. 3 m g, 0. 125mmo-l) N 0»*JJ^ 
A (4 9 lmg, 5. 0 Omm o 1) N I«^y^^;V (43 7/jI, 3. . 
2 5 mm o 1 ) ^M^&X^li I«t6 5 °C £ U6 B#^^tft# L 

10 7Mv^^^At«U »]EiiLTW^ (8 0 0mg) £r# 

fc 0 ^!J*^>*7^^n-7f^77^^ (^^rl^/gl^^^vl^ 9/ 1 ~ 
6/1 -C^ttS) fffilL, 1-7^^-5-^ h^rv'-4- ( h y 7;^n 
^ 9v^) — 1 ti — ^f /V ( 4 9 6 m g , 7 7%) £#fc 0 

'H-NMR (CDC 1 3 ) 5 ; 2. 79 (3H, s) , 4. 00 3 H, 

15 s), 7. 33 (1H, d, J=9. 2Hz), 8. 24 ( 1 H, m) , 
8. 63 (1H, d, J=9. 2Hz) . 

(f) 5-^ h^r^-4- ( MJ 7;VJrxi -ih — f ;\^(D^ 

$L 

1 -Tir^V— 5-p< h^-v^— 4- (M)7/^n^f;l') -1H-^ 
20 ( 4 9 3 m g , 1. 91 mm o 1 ) (D*$ J (3. 8ml) kTh^t 

Y?X2 7?Z/ (3. 8ml) (D^^iC 6 N-7K^b-^ f V <^7k^$i ( 3 . 8 
ml, 2 3mmol) ^r^ig."CMT £ fett?£T5 B#P B TOM#b7fc 0 

cfc^«}c i 2 -N-mmymm ( 1 . 5 m 1 ) 1 1 n gkj-2 m 1 ) 

25 zKl?#3^L-C5ili, TkgfcU iffg;iLt5-^ h#$/-4- (hy^^-cr^ 

- 1 H f ^ff^—jV ( 4 0 0 m g , 9 7%) £#fc D 

'H-NMR (CDC1 3 ) 5 ; 3. 98 (3H, s) , 7. 27 ( 1 H, 
d,J=9. 0Hz), 7. 67 (1H, d,J=9. 0Hz), 8. 20 
(1H, m) . 
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$mm 474 

4- (MJ7;^n^f;V) - 1 H — < 5 /KD^jsfe 

^-/—JV (3 9 5mg, 1 . 8 3mmo 1 ) (DV>? nn^^y (5, Oml) 1 

5 3 0~ 4 0°CKH%m%, 1 MH^UIJ 5 */'^^ p o ^ ^ V§S 

(3. 8 4ml, 3. 84mmol) *5^fflT?j(5TL*:, -30^^^ 
2 o «C* T?#ft br 5 . 5 ^pMiftiaa^ bfc 0 bfeSJE6««r 0 ~ 5 

m%k, *tactefiEA bfc^, 5 % fiiSfflH- f» y !>M^-Cp H 5 ~ 6 Hil U 

^o*^ w§Wr«9) x M^^v-cuH^ttttsbfco ^m^^^n^e 

10 H5% *ift7k-CS*^« % ^*«E«^^^!7A-Cft»b, Mitt 
^PS—jV* 4 ^/<Dl&£j$m ( 2 8 0 m g ) £r> g^^ngvi^g^ 4 - (HJ7 

* - 1 h— r isw—A'- 5 -a-*-^ iy<o^t.^m (145 

mg) £r#fc 0 f^trv'y t) ? 7 u-^ h jf^-y^^ (^nnafcyv.^/ 
15 Six^=4/lt^tll) T«L, 4- (h!)7^n^f;V) _ 1H — < 
5 - ;v ( 9 5 m g , 2 6%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 7. 12 ( 1 H, d, J= 8 . 8Hz) , 

7. 66 (1H, d, J=8. 8Hz) , 7. 91 ( 1 H, m) , 10, 
2 3 (1 H, s) , 1 3. 2 5 (1H, b r s) . 
20 MMM4 0 7<DjjmzmCX&m$:ftts:\,^^ UTKmirmmM4 7 5 0>fb#«& 
Sr^fife bfc 0 fcfc bUJfe^J 4 7 4 TWe 4 - ( h y ^ ^yiO - i h — f 

|I|MI4 7 5 

5- (T-^^^-4— T/V^-dr^) -4- (MJ7;>to^f;l/) -lH-^fy 
25 ^V-vP 

1 H — NMR (CDC 1 3 ) 6 ; 1. 5 7-1. 7 0 (1H, m) , 1. 85 

-2. 20 (5H, m) , 2. 86-3. 12 (4H, m) , 4. 72 

(1H, m) , 7. 19 (1H, d, J=9. 1Hz) , 7. 61 (1H, 
d, J= 9. 1 H z) , 8. 1 6 (1 H, m) . 
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HWJ4 7 6 

2- (1H- i ><?y?—;U- 5— {A>tt$s) T=-V><D&f$ 

1$J±7m??m^T, «^)J3 5 2T*#fc5- (2-- h n ~7=.J*r*y) -i H 
— O&V— A* (5 6. 7mg, 0. 2 2 2 mm o 1 ) <Z>BEifcx.?yW (3ml) 
5 i^^y-vlx (3ml) (D^mm^UiCX 1 . 5B#ram^Lfc„ i;ft£r3il 
Ufcm. 3ifc£rSMgU 2- (lH-^y^-;V-5-^fWv') T-V> 
(34. 5 m g , 69%) £r#fc 0 
MS:m/z = 2 2 6 (M+l) 
7 7 

10 N- [2- (1H — jf-5-' (j^^-iy) ~7 ^=^jv\ TirhT^K© 

MMM 4 7 6 -e#fc 2 - (IH — f>^V— 5 — f/V^vO 
(34mg, 0. 15 1mmol) Ot?!;^y (1ml) Mtt, i^Ti 

?kmm (0. 0 4mi) ^p^r, ^.th^mm^x 2^mmnvtc 0 R^m^o 

ffiteLT#^tLfcM^. ^h^tKn^V (1ml) b*#/ — ;V ( 1 m 

1) k<Dm&mm*\z s iN~ 7 m<h-rhv v^mm a mi) &#px. N mm 

£9, N— [2- (IH — r V^y*— A— 5 — (A,***/) ~7 =l-jv\ Tir hT 
5 K (3 2m g, 7 9%) £#7t 0 

1 H — NMR (DMSO-d 6 ) 5; 2. 05 (3H, s), 6. 70- 
25 6. 7 9 (IH, m) , 6. 95-7. 10 (3H, m) , 7. 12 (IH, 
dd, J = 2. 0, 9. 0Hz) , 7. 32 ( 1 H, d, J = 2. OHz) , 
7. 57 (IH, d, J = 9. OHz), 7. 95-8. 05 (2H, m), 
9. 4 9 (IH, s) , 13. 09 (1H, br s). 
l!Jfe#ij4 7 8 
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*?-?\> 2- (lH-fy^/- A— 5 sO>?3L—h(D<£-f& 

(a) 2- (3-^f;l/-4-^fo7xy^v') ^y/i^f©^- 
fife 

5-7;l/ta-2--hn b;vxy (1. Og, 6. 4 5mmol) t^Vf- 
5 Mk*?'A'=.7.TA' (l. 18g, 7. 7 4mmol) ON, N— S?pl ^Wsfc/U 
(8ml) (1. 16g, 8. 3 9 mm o 1 ) 

SrSP^L, ^tt^l 4 0 o C}cri«f«^L/c o o < c*-e»*pu 

10 74— (^fy/Hixf/^lO/ltim) K:T»»U ^ ^/V 2- 
(3-^f/P-4-^fn7x;^) ^<y/x- F (1. 8 8g, 8 5%) 

'H-NMR (CDC 1 3 ) 6; 2. 59 (3H, s), 3. 78 (3H, 
s) , 6. 70-6. 82 (2H, m), 7. 12 (1H, dd, J = 11, 
15 8. 0Hz) , 7. 35 (1H, ddd, J = l. 1,7. 5, 7. 5Hz), 
7. 56-7. 65 (1H, m) , 8. 02 (1H, dd, J = l. 3, 7. 
5Hz) , 8. 05 (1H, d, J = 8. OHz) . 

(b) t^jV 2- (4-75 J — 3— ^f-A^7^/ =^v-) -<^y"rc— h<D^ 

20 S'jE7k^#H^T> 2- (3-^^-/1—4- — h a 7*. J 

y°^— b (1. 85g, 6. 44 mm o 1 ) (DWtWt^f'jl' (15ml) t * & J 

—>\> (8mi) <Dm&mm&Mufcx5mmw:WviiL 0 ^hst^l*:^ %m 

SrSMfcU *^vV 2- (4-T57-3-^ f;V7x 7 =3f ~» ^y/ x - h 
( 1 . 5 2 g , 9 2%) &#fc 0 
25 1 H-NMR (CDC 1 3 ) 6 ; 2. 1 6 (3H, s) , 3. 87(3 H, 
s), 6. 65-6. 82 (3H, m), 6. 85 (1H, dd, J = l. 
1, 8. 4Hz) , 7. 06 (1H, dd, J = l. 1, 7. 7Hz) , 7. 
3 0-7. 4 0 (1H, m) , 7. 85 (1H, dd, J = l. 7, 7. 7 
Hz) . 
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(c) 2- ( 1 H-^f 5 --f/Vt^i/) ^^if^—^a) 

t^-sls 2- (4-T57-3-^^7^y -O-y^— h (5 0 0 

mg, 1. 94mmol) %7k (5. 7ml) fcSK»^* % r*Ull O'CfcTafctft 
5 Wt (1. Oml) „ Ty^r—VM. T V 77/^^X17$ U^V (6 9 3mg) ^ 

^©»»*icag3«aH-h v v^mm (i34m g /i m i) ^ruyto 

^At«L, »iHLit. #bJx«WtW^^nn*M (15 
ml) IC^U (3 8 1mg, 3. 8 8 mm o 1 ) t 1 

10 8-^7? 6 (15mg) ^*D^yt#, 20#raift#Lfc o CCD^«{C^fp 

(^oa^A/^^y- yv=7 o/i) jc-OftSiu j^A- 2- (1H — r 
yl^-5 — f/l^^rv') -o^oi— K (I5 7mg, 2Ig30%) £r# 

15 fc e 

1 H — NMR (CDC 1 3 ) 8; 3. 85 ( 3 H, s), 6. 92 (1H, 

dd, J = l. 0, 8. 3Hz), 7. 12-7. 28 (3H, m), 7. 

4 0-7. 5 2 (2H, m) , 7. 92 (1H, dd, J = l. 8, 7. 9 

Hz), 8. 00 (1H, s) . 
20 4 7 9 

2 - ( 1 V^V— A- 5 A-^^rv') ^M^cD-^Efc 

WJ4 7 8t'^Lfc/f/l' 2- (lH-^^/^-S — 

-^^rc— h (960mg, 3. 5 8mmo 1 ) ^h^tKnyyV (l 

Oml) ;V (5ml) Z.3nKimm.\CX 1 N -7kmk1~ h 

25 VV^kfefflL (7ml) &M7l±mz^ 6 0°C^X 4 0^mmWLtc o 

cn&o'c^iflu 2N-si7K^DitpH4i:u ^^^^^rattju 

2 - ( 1 H — T 5 -47^^» S:,&#S£ ( 7 9 0 m g , 8 6%) 
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MS : m/z = 2 5 5 (M+ l) 
MMM 4 8 0 

2- (1 H--Y^yy— /V- 5 — J Asit^is) fy/f/^yX7 5 K© 

5 mmm 479 2 - (1 h — r ^^v— 5 

® (80. 6mg, 0. 31 7mmo 1 ) My^7$> (3 0 lmg, O. 

4 12mmol) 2rN, N-^fM;VA7 5 F (2ml) (C^^^-fr, ~ 
Wdt?fifc-C^^^7$ytit (7 2. 5mg, 0. 3 8 0mmol) , t 

KP^^y/b'J7y-;l' (4 7. lmg, 0. 34 9mmol) % h ]) 
10 ;U7$y (0. 0 9ml, 0. 6 34mmol) ^Pxfc^ % 2. 5B#Km#U 

U 2— (1H — ils&V— yl^-5 — f/l^3riX) -N-- f y^;^yX7 5; 
K (4 7mg, 4 8%) *l®&mW-b LT#fc 0 
15 1 H — NMR (DMSO-d 6 ) 5 ; 0. 80 (6H, d, J = 6. 8Hz) , 
1. 60-1. 80 (1H, m) , 3. 06 (2H, t, J=6. 3Hz), 

6. 79 (1H, d, J = 8. 3Hz) , 7. 10-7. 30 (2H, m) , 

7. 30-7. 45 (2H, m), 7. 50-7. 70 (2H, m), 8. 
0 2 (1H, s) , 8. 2 2 (1H, br s), 13. 1 (1H, br 

20 s) . 

MMM 4 8 1 

2- (lH-zCW- ^— 5— ^f/lof-^^) — N, N-^^f;^yX7* K 

^Jfe09 4 7 9 T^Efe L/c 2- (1 H — r i/?-S—jv- 5 --f /l^^vO 
25 $ (80. 8mg, 0. 3 1 8 mmm o 1 ) i^f;V7 5^lt (3 3. 
7mg, 0. 4 13mmol) £N, N-^fM;i/A7 5 K (2ml) iZL 
mM^^t, ZtlfcmUiZX.l -ol^-jV- 3- (3' -^W5/7°ot» 
#;i^i^f $ K • — (7 2. 5mg, 0. 3 8 0 mm o 1 ) % tKo^> 
^y/hy7y-/M4 7. lmg, O. 3 4 9mmol), M)x^ 7 $y 
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(0. 13ml, 0. 9 5 4mmol) &J)UX.iL^ 2. 5H5W»#Lfc. Sift 

(1H — f^y^- — T/V^-^r^) -N, N-i/^^^yXr? K (5 
5 log, 57%) &mtc 0 

'H-NMR (DMSO-d 6 ) 6 ; 2. 93 (3H, s) , 2. 89 (3 
H, s), 6. 78 (1H, d, J = 9. 2Hz), 7. 05-7. 2 0 

(2H, m), 7. 40-7. 62 (3H, m), 7. 57 (1H, d, J 
= 9. 2Hz) , 8. 0 2 (1H, s) , 13. 1 (1H, br s) 

io mmm 4 8 2 

(a) 3- (1H f ^<yV—J\s-5-s(j\sJr*rl/) 

3-fc Ko^v-^M^^^^^^^^^^ffiV^T, *WJ4 7 9©^"fe 
15 ^CT^S:£rfT&V\ 3 - ( 1 H — i — jV— 5 -> &M^Wt 

(b) 3- (1H f^;?V— ;U-5— — N, N-v^gVl^^ 

3- (lH-f^^V-5-^^^ gtfi^IIUcffl^t, g£&fe 
20 #14 8 1 (D^mzmCXBCfo&ft &V\ 3 - (lH-^f 5 — f /l^ 

-N, N-^fMVX7$ Kjfe^Ufc, 
MS : m/z = 2 8 2 (M+ 1 ) 
£tt$H 8 3 

[2- (iH-^y^-^-5 — r^^-^v-) ;V\ *?;—slo<D<&J$, 

25 ^JfeM 4 7 8 -C#fc^ 9vV 2 - ( 1 H — T l^^V— /U- 5 — W vO ^< 
f*S=.*- h (95. 6g, 0. 36 mm o 1 ) h7tKn77> (5ml) 

-n}-o o c^T7X^by^i7Ar/i-^-!7A (44. i mg , 1. 

0 7mmol) ^P^, $bt30^F»tfc o w*UllzR (0. 3ml) , 2 
N-tK^-7" h y !7A7K^ (0. 6 ml) ,7k (0. 9ml) £IK«TU 
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KX$tm, If LT [2- (lH-^y^/-/l/-5-^^i/) 
.^^;-;M56mg, 6 5%) £#fc 0 
5 MS :m/z = 241 (M+ 1 ) 

mmM4 8 4 

1- [2- (1H — < 5 — iVl^^vO :7 a -N, N-So< 

(a) 1- [2- (1H (l/y>r~/]s-5 — (Asttis) Z7^~A^2 — N, 

io N-^w^y/^y©^ 

^101J4 8 lf#t2- (1H — < ^f?^— — {A****/) -N, N- 
V\ 1- [2- (lH-^y^/-;V-5 — ffrttis) y^—)V\ -N, N- 

15 MS :m/z=2 6 8 (M+ 1 ) 

(b) 1- [2- (lH-fyyy-^-5 — iAsUr***/) :7a=.;l/] -N, 

1- C2- (lH-fy^;V-5->f;V^'y) :7a=./l/] -N, N-v> 
^ f $ y|:^xf ;i/x«-f ;V (2ml) OtHtlN- 

20 Wv'x^x-f^ (0. 3ml) <HTFbfc 0 :©«MSLt, 
1- [2- (1H — f Zsffyf' — A — 5->fA'ttis) -7^—jV~\ — N, N-v 5 ^ 
^/l^ * 5 > • — (20mg) &&1t 0 

MS:m/z = 2 6 8 (M+ 1 ) 
HJfefllJ 4 8 5 

25 N- [2- (1H — A*- 5 -4 A****/) -O-S?^] 

^Jfe^ij4 8 0-C#^2- (lH-^fy^V-5 — (A'0r**s) -N — fy 
N- [2- (1 H — /U- 5 — fVl^-=¥^) -O-^] _2-^^U^ 
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MS :m/z = 2 9 6 (M+ 1 ) 

^4 0 3 (a) <D%miZ.t&ZT%J&&ft\,^^ WT(^tSi^ij4 8 6 0ft 

sr-a-tfc bfc 0 7t/c u mmm 4 2 -e#^ 5 - c 4 - y 5?=^^ - 

3lMJ 4 8 6 

5- [ (1 -T-fc^vUf-^JJ ^3^] -lH-'f^y-;!/ 

MS : m/z = 2 6 0 (M+ 1 ) 

14 0 (D^&fClp CTSJ^S-fTV \ J^T{-^-r^Jfe^!j4 8 7 (Dfc&&& 
10 Lfc 0 7t U H»J 4 2 5 - ( 4 - tf^ y v*-/!^^) - 1 H - 

MMW 4 8 7 

5- [ (l-^^tXy^y- 4 -^;v) s^f] — 1 H — -i l/f?^/—;\'(D^ 

15 MS: m/z = 2 3 2 (M+ 1 ) 

iH»iJ 3 9 9 CD^}C*D-C^^=fTV\ ^Tf^-rH»j4 8 8 ©^^^ 
#J?ScUfc 0 frfd U ^fc$|4 8 6 Tfltfc 5 - [ ( 1 -TirfvVfc^y v^- 4 - 

■J/U) ^-drv'] -1H 0^y-^WMKm^tL 0 

MMM 4 8 8 

20 5 - [ (1 -^^-/Ut'^V ttisl -1H — f>?*>?—/ls(D& 

MS : m/z = 2 4 6 (M+ 1) 
HjfeM4 8 9 

5- { [1- (2-^ h^voc^/V) t°-<y S^- -1H- 
25 -f W&tfL 

4 2 -C#/c 5 - ( 4 - fc°-< y i/=L/ls$-3r — 1 H — < A- ( l 

OOmg, 0. 4 6 0mmo 1) ©N, N-^fMM7$ K (3ml) ^ 
OTRl. (7 6. 8mg, 0. 552 

mm o 1 ) S%m% y^A(159mg, 1. 15 mm o 1 ) ^*Px. N ^Ulnxm 
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5 5- { [1- (2-^ f^rc^vi.) t°^y ^V-4 — f/Kl - 1 H- 

(52mg, 4 1%) £#fc 0 
MS :m/z = 2 7 6 (M+ 1 ) 

^»(J4 8 9©^icHCTS£^V\ J^T}^-t-»^j4 9 0~MfJ4 
9 1 (Dik&m&^&^tCv 
10 HJfe^il 4 9 0 

5- { [1- u^i/jV* ^1)^-4 — f>U] Jr^Z/} -1H 

MS :m/z = 314 (M+ 1 ) 
Hife$j4 9 1 

15 5- { [1- (v-^cy^/^^ylx) t°^y^^_ 4 _^^] -1H- 
MS:m/z = 2 8 6 (M+ 1 ) 

mmmi 8 9«z>^^ct^^tv\ ^T^-t-«$j4 9 2-^4 
20 —/^mn^m^^tco 

MMM 4 9 2 

2- .(1 H — { yv- ^nfy = h|j;v 

M S : m/ z = 2 3 7 (M+ 1 ) 
MMffl4 9 3 

25 2- (1 H — <yt?y— sis- 5 — f ;V***S) hy^ 
MS :m/z = 2 3 6 (M+ 1 ) 
4 9 4 

5- (8-TlFtf^n [3. 2. l] ^ h - 3 — < M^y) - iH-^f> 
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(a) 8-^^^-8-Tlf Ifisfv [3. 2. l] V- 3 As 

C3. 2. 1] ^"^^>--3-^-^ (1. 0 
g, 4. 6 4mmo l) Sr7h7tKP77^. (16ml) 

5 M-7 smi m-tK*^^ y^^v tvi^- !7 a/ h^^^ (n. 

6ml, 11. 6mmol) % 1 OftmfrtfXmTl^ £ h i£ 1 B#P B 1$ft# Lfc 0 

10 .MUTffciftU »«&UT8-^^-8-T1ftf^P [3. 2. l] 
y-3-^;V (8 8 6mg, 8 8%) £#fc 0 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 0- 1. 7 5 (4H, m) , 1. 
7 8-1. 8 5 (m) , 1. 95-2. 20 ( 6 H, m) , 3. 1 4 ( 2 H, 
br), 3. 23 (br) , 3. 52 (2H, s) , 3. 6 1 (2H, 
15 s), 3. 9 4 (1H, m) , 7. 40 (1H, t, J=4. 3Hz) , 
7. 18-7. 40 (5H, m) . 

(b) tert-^/^vV 3 - fc: Kn 8 — Tif tf is? u [3. 2. 1] 
? is— 8 — %A<tf2?SsV'— h 

8— <^/*J)\s- 8-T-*F}?i/tv [3. 2. l] t^^-3-y-;W (740 
20 mg, 3. 4 1mmol) )V (20ml) f£^?£-£ N ^.tli^Mmz. 

X^MT^^r-VA (7 4 0mg) , 1 0%-;*7WJ±/mm (148mg) 

TU icDjU^^rML/to rtb^^^y— (2 0ml) f^$P£-fr N 0°C 
25 lCt^-tert-/f;V -^TJ^/j^— f (8 9 0mg, 4. 0 9 mm o 1 ) 
t V V ^"f-JVT 5^(1. 0ml, 6. 82 mm o 1 ) &m?Ls MUlZX 2 B#Pfl 

tert-^ 3 _ tKn ^^_ 8 n [- 3 _ 2 i ] ^ ^ 
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ls-8-jj;ls7$*i/U—h (7 17mg, 2IS93%) &#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1.46 (9H, s) , 1. 47 (s) , 

1. 4 2- 1. 7 4 (4H, m) , 1. 94 (2H, br) , 2. 14 
(2H, br) , 4. 14 (2H, br) , 4. 21 (1H, br) . 

5 (c) 5- (8 -TIF tfi^n [3. 2. l] Or? Y - 3 ->( A****/) -1 

t e r t — Zf^jV 3-t Kn ^iy- 8 -Tf^v^ n [3. 2. 1]^^ 
i/- 8-#7l^>->-l/- hSr/f^T, »4 2<D;^&1;l:*CTBU£<HtI\ 5 

- (8-7ft^n [3. 2. 1] ^ h- -lH-^y^ 
10 i/— 7l^^^bfc 0 

MS :m/z = 244 (M+ 1 ) 
^Jfe#!J 4 9 5 

4— ^^P— N-^- b7t Ka-2H-t°^^— 4 — f^-lH—fyy/^P 

- 5 5 K©^fiH 

15 (a) 2, 3 - v^^-4- — h- C3 ^^-/i, f y 7;Vtn^ ^y^/^ 

2, 3 -i^^vU- 4-- hn:^/ — /V (3. Og, 17. 9mmo 1 ) CO 
mh^^-U^ (6 0ml) mi&tplZ. 0 o C^xm7kh]} ^jU^-u^^iy^ju^^ 

- h (3. 17ml, 18. 8 mm o 1 ) b V V ^f-A^T 5 ^ ( 2 . 7 5ml, 
20 1 9. 7mmo 1) MfcT 1 ^|BJ«# bfc D ^(C, a»£ 7 .M;i& 

A-e^tti) -e»Mi-^^i^J;i9, 2, 3-^^-4--Hp7x^/v h 
!)7/^d^^;^^ (5. 3 2g, 9 9%) £#fc 0 
25 (b) 2, 3 -v^5vl--4-^ 

2, 3-^f;b-4--Fa7x^ h y ITVl^n p< j. 
(5 . 2 0 g , 17. 4mmo 1 ) (O^r h ^ t: 7 7 > (21ml) ^V&tHc 
MWLK&^X^T^iktlV VJ* (2. 26g, 34. 7mmol) Sr^T, 
^aLfco f h 7 ^hiJ7xr:M77^y (l. OOg, 0. 86 5 
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mmo 1) &13UX.X S WX^M^tcm^ Mffi&ftTfc&^X 1 0 B#M»S£* 

5 »8Sii~S^ttJ:J;D, 2, 3--^^f;U-4--fn-<>^MJ;l/ (2. 79 
g , 9 0. 9 %) <H#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (1H, d, J = 8. 4Hz) , 7. 85 (1H, 
d, J = 8. 4Hz) . 
10 (c) A-T% J - 2, 3-'^f^y/= h!J;KD^ 

2, 3-^f;V-4--hP-<y^fy;V (2. 7 3g, 15. 5 
mmo 1) <D^#S — (9 4ml) SSfcK:, ^fflfc:fc^T:zifrffc;;*X (12. 
24 g, 54. 2mmo 1) ^nifcf^ 3Kl^frTm^5^SJS$-f 

is &ftmm7km-fhv vj*7k®m-em&i,tc<, ^mm^mmvtcm^ vm&&m 

^*tt, 4-757-2, 3-^^;^y^M;;l, (2. 12g, 9 3. 
6%) 

1 H — NMR (DMSO-d 6 ) 5 ; 1.97 (3H, s) , 2. 30 
20 (3H, s) , 5. 79 (2H, br s) , 6. 53 ( 1 H, d, J = 8. 
4Hz) , 7. 20 (1H, d, J = 8. 4Hz) . 

(e) N- (4-^77-2, Z-^t^A'-? ^=-}V) 7tF75 K©M 
4-7S/-2, 3-^^^fy^ (1. 32g, 9. 03 
mm o 1 ) CSix^/V (10ml) MfOiCiS^Xi^kmWt ( 1 . 36 

25 ml, 14. 4mmol) &jbD x. ±M mWL4kflrTK*3^ T 4 B$IHJSJ5£ £ -fr fc D 
KJS«^Sr?&*P«, »6>tLfc*fW4fe«rit»JU ffefi&SL N- (4-^X7-2, 
3-^^7 31^) TirhT^K (1. 39g, 8 1. 8%) £#7t Q 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 43 (3H, s) , 7. 50 (1H, d, J = 9. 0 
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Hz) , 7. 55 (1H, d, J = 8. 3Hz) , 9. 56 ( 1 H, br 
s) . 

( f ) 4 - ^ 1 H — { l/^y— As— 5 -%jls7$— h ]} 

N- (4->7y-2, 3-^f;V7x^) Tth75 K (1. 3 8 g, 

5 7. 3 3mmo i) (om^k^^mmm ( 1 5 m i ) m^ic^^x^kmrn 

(2. 1ml, 2 2. 3mmo 1 ) , =f Y y - n — y*=?-;VT v J*y*u -^^ 

K (1 1 8mg, 0. 3 6 6mmol) , (1. 44g, 14. 7 

mmo 1 ) x V75^ (1 . 3ml, 9. 68mmo 1) ^Dtfctl^ 

fcl <£ 5 x 4 1 H — i z/$?y°^jv- 5 -^7^=. b y /V ( l . 2 4 g , 

8 4. 9%) £#fc 0 

15 1 H — NMR (DMSO-d 6 ) 5 ; 2. 81 (3H, s) , 2. 84 
(3H, s) , 7. 72 (1H, d, J = 8. 8Hz) , 8. 23 ( 1 H, 
d, J = 0. 7Hz) , 8. 37 (1H, d, J = 8. 8Hz) . 

(g) 4-^5vW- 1H-— i sl>-5-Jj/]stflsm<D&J& l 

fV^-;l/-5-^M'=hy;l/ (3 9 9mg, 2. 0 

20 Ommo 1) ©MS^ (2ml) fc x ^Jfifcl^Tzk (2ml) 

(2mi) %imz.fzmz, mm&tfrTiz&^xi 8f$fln&j&£itit 0 

(2 0g) SiL, 4-^^-lH-^^y. 

— A>-5-#A'tf>'m (247mg, 7 0. 1%) 3r#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 82 (s, 3 H) , 7. 37 
25 (d, J = 8. 8Hz, 1H), 7. 84 (d, J = 8. 8Hz, 1H), 
8. 31 (d, J = l. 1Hz, 1H). 

(h) 4-^^A— N-^- h^t Kn- 2H- ^7^-4- f/V— 1 H--f > 
4 - ^ f /l/- 1 H - ^ y 5 - ( 2 2 5 m g , 1. 28 
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mmol) ON, N-^ K (5. 5ml) T h 9 t K 

D-2H-^y-4 — f^7$>'-*«S (2 2 8mg, 1. 66 
mmol), Ky^^vPT^ ^ (0. 5ml, 3. 59mmol) , 1 — rc^/i^ 
- 3 - ( 3 ' ^-AST %;zfxa \fjv) $ K • — ttSHfi (367 

5 mg, 1. 9 1 mm o 1 ) Xt/t Ko Ml 7/-^ ( 1 9 0 m g , 1. 

4 1mmo 1) £r»lU ^iSlCT 4 B#TO#bfc 0 KfcWT'&, Bm^/Ui* 

1 As- 5-Z>;U7$*y- * K (4 1 m g ) £#fe 0 

^©il^tlU ^it5rt^J;f), 4-^^-N-rh7tKn-2 
H-t°7>-4-> f/V-lH- r^yy— ^-5-*^^$ K (1 3 4mg, 

5 2. 7 %) £r#fc„ 

15 'H-NMR (DMSO-d 6 ) 8 ; 1. 4 5- 1. 5 8 (m, 2 H) , 

1. 76-1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
42 (m, 2H), 3. 84-4. 03 (m, 3H), 7. 29 (d, J = 
8. 6Hz, 1H), 7. 35 (d, J = 8. 6Hz, 1H), 8. 13 
(d, J = 7. 9Hz, 1H), 8. 19 (d, J = 0. 9Hz, 1H), 
20 13. 11 (br, 1H). 

*1M4 9 5©^t3pDTKJS^m\ WT^^i-H»l4 9 6CDft^lr 

4 9 6 

te r t-y^-3- { [ (4-^^vP- 1 H-> f^)/- JV- 5~- { jV) % 
25 jVtS-jV] r $ 7 } P S>vV;*7;W^ > — h 
MS :m/z = 3 7 3 (M+ 1 ) 

*«>J4 2 (b) (D^mz.mX^XBLjfc%'ff\s\ «TK*t^lfcW4 9 7^ 
#)£r^J&Lfc 0 fc^U »J4 9 6-C#fet er { [ (4- 

*f-ns- ih— r^^v— ^-5 — r/v) ^/v^-zv] 7.;/} «>^n^^^v 
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MlMffl4 9 7 

N- (3-75/^0^^) _ 4 _^^ 7lx _ iH— (is^y— A--5-7J 

5 MS: m/ 2 = 2 7 3 (M+ 1 ) 
mMM4 9 8 

6 — t^jv— N— r- h5tFP - 2 H - 4 --f/v- i h — f >-^y*— 
/V- 5 -^yV7^=¥-9-5 K®M 
(a) tftf-jV 2, 5-i?J?SV c rU7?/U^(D'£-J& 
10 2, 5-^f;P7l/7^;Vi (3. 67g, 18. 9mmol) O^?;- 
/V (70ml) mffiWL&7k7kX~i$M U ifrffc^-^A' ( 7 . 0ml, 96 
mmo 1) Sr^TLfc^. iBll?llT3^»Lfc 0 ^&£r^&^£p-#-3 
irOfW^fffibfCo d#:2r^ifcU l!t-h%^p<^y— /V ( 1 HJ) . -^^^ (2 
IhI) r^b-C^HT^-r^^tlciit? , i^^vv 2, 5-^f;i/fV7? 
15 >V&l (3. 2 9g, 7 8%) £#fc 0 mm*. 0 ife«*ri*BE«SU g&fnS#7.k&- 

toz.-zm^^si' (2m) tiau ^M^^v'^Ti&iibfco 

t-<fc "5 > S^t^vU 2, (0. 

9 1 6 g , 2 2%, total > 9 9 %) £r#fc 0 
( b ) 4 - (^ h ^r^tl^^V) -2, 5 - S?* ^Vl-gcM=I£©-8^ 
20 ^7<<7W 2, 5-v?^^^lx^^^ (3. 9 5g, 17. 8mmol) 
<DT h7kKP77> (4 0ml) m&fc? 1 $ J — A- (2 0ml) ^P^lTtK^ 
"CiftiPU 2N-7jc^by ^»7A 7 Jc^ (9. 8ml, 19. 6mmol) 
o < "9 3 B#TO^ bfc 0 ^^£E@* U 1 N-m.m%jJQx.X 

P Hl~2iLTSixf/l/ (x3) "CttttlU ^7R»-^^^!7A-e|i;^b 

30/1 x*mm) x*mmi-z> zttexv^ 4 - b^-^^^M - 

2, 5-i^^vl^,&#I£ (2. 7 7g, 7 5%) ^ffco 
(c) ^5vW 4- [ (t e r t-T'h^^^**^) T$y] -2, 5- 
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U 4- h^v^/M^A-) -2, S-v^^^/^&^^^^VNfCo 

(d) 4-7$/-2, • — mmsL<o<&& 

5 4- h^tf^Tjww) -2, 5-i?>^idfi?mW*JS*»i:fflVNfc 0 

(e) *^v> 4- (7t^;V7 5/) -2, 5 - ^ 9vl^&#^<£>£*j£ 

4_ T5 y_ 2) 5-^«If^'-MI (0. 6 0 0 g, 
2 . 7 8 mm o 1 ) <D u u ? $ 1/ (8ml) h V ^5v^T $ ^ ( 1 . 

16ml, 8. 3 2mmo 1 ) ^D^TTfotfCT^iP U ^L{tT^/U (0. 26 
10 3g, 3. 3 5mmol) O^dp^^V (2ml) jSftHSTU, ifflt 
UT3fl#r B Wtfe©^, iS htelMfcT-t'T-A' (0. 2 6 2 g, 3. 34 
mm o 1 ) &MZ.X 1 . 5 H£RB»# Lfc 0 ISfnSW7j<{^n^T0^^T' 3 m 

~ ifCJ: (9, ^^vP 4- (T-fr^/i^T^y) -2, 5-vv<9Vi^c 
15 ( 0 . 6 8 5 g , 9 9%) £#7c 0 

(f) 1 -7t^- 6 - ^f 1 H-^f y^y- jV- 5-#/ls7$ 

*^;V 4- (7t^75/) -2, ^-V-^^J^mmW. (0. 661g, 
2. 9 9mmol) Oftixf;K5ml) ^^fekg^ ( 0 . 85ml, 9. 
20 Olmmol) , ^n-/f^7y^7A (0. 0502 g, 0. 156 
mmo 1 ) % mWt% y^A(0. 587g, 5. 9 8 mm o 1 ) ^MtLTc^ 1? 
£H®M' yr$/P(0. 458g, 3. 91 mm o 1 ) (D^m.^JV (2ml) ^ 

m&toz.. inmmrn l-x 8 wmmn bfc 0 7^^x.xmm^^x 3 nj»ttj u 

25 ^-r- (^1^/11^^^= 5/1 -1/1) T-«j^L/c 0 #£>;ftfclSft:£- 

^^Kmmvxmw^^ ^isr^-rsc^fcj;^, 1 • 

-T-fe^/l— 6 ^/U- 1 H — T A- 5 -Jj;U7$>M (0. 0 7 3 1 

g , 11 %) £#7t 0 

(g) 6 1 H — < "/ — A — 5 — %A'tfl'Wtn<&-& 
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*7vl' 1 -7W-6-^f/V-lH — Jl>-5-%/VT$l/%& 
(0. 0731g, 0. 31 5mmo 1) ©7h7t Ko77^ (1ml) 
M s 2N-*iWk**-hy ?A 7 Jc$&*& (0. 63ml, 1. 3mmol) SrJfl^r, 
JPfftJ»«b"r3li*IBHJl#U*:«, 2N-*iMky^!>A*»tt (0. 6 3ml, 
5 1 . 3 mm o 1 ) %Jm*-X $ 6> id 3 LT^xf^ 
TVi'Ti&i^U 7K«{C 1 N-»MtpHl~2 £ LT|S#:£#faiL7ho 

1 H — f ?\<- 5 -7J^V^ (O . 0 5 1 4 g , 9 3%) £#7t c 

(h) 6-^yV-N-r- h^fc Ko-2H-^7y-4 — f^-lH-^fy 
10 ^V-/V- 5 -77yWifdriJ-^ KCD^ 

6-^^/P- lll-^ Z/<?V*—;V- S-jjjU-jg^m (0. 0 4 3 7 g, 0. 2 
4 8mmol) ©N, N-^^^;V*^7 5 K (2ml) mm^, rF5tK 
n-2H-t°^^-4 — < ;isT ^> • —m$m. (0. 04 02 g, 0. 292 
mmolK HJxf;V7$^(0. 0 7ml, O. 5 mm o 1 ) % l-fcKn=3f 
15 ^yXhy7y-;U(0. 04 6 0g, 0. 340mmol), 1-^^-3 
- ( 3 ' - is* =$-AsT $;7n \fjV) JjjUtSZ/^ $ K • — 0 . 0 6 0 6 
g, 0. 3 1 6mmo l)^MTH«^Lfc 0 ISfPlfTKeBir^DP* 

^V(3 |U) TfttS £ i: id V mft&Vfm U/Co #b;ft7tEf££I1^9vWC 
20 «Lt»WL, ^HT^-r^ 31 1 \H£ 9 6 ^v-n-t- h 9 

t Kn — 2H- 4 --fA'- lH-fy^/'-;v- 5 -7Jyi^>1f- $ K 
( 0 . 0 5 8 7 g , 9 1%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 46-1. 5 8 (2H, m) , 
1. 7 5-1. 8 2 (2H, m) , 2. 44 (3H, s) , 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz), 3. 83-3. 90 (2 H, m), 3. 
91-4. 02 (1H, m) , 7. 35 ( 1 H, m) , 7. 73 (1H, 
s) , 8. 06 (1H, s) , 8. 23 (1H, d, J = 7. 7Hz) , 
13. 01 (1H, br). 

mmm4 9 9 
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N- (8 tZs&As-S-TV tfv^P [3. 2. 1] { A>) -4 

fvV- 1 -T h7t Fn-2H-t°7^- 2 --fyP- 1 H — ( 

(a) (5-=fn-l-7 b7t Kp- 2H-t°7V- 2 — f/V- 1 H--Y 

^WJ3 1 7 (d) T*#fc5--hD-l-r h7t Fc-2H-t'7y-2 
— f;V-lH-/fy^/-;V (1.8 5 g, 7.48mmol) j3W^an|| 
g^^A- (9 6 0 n 1 , 9.0 1 mmo 1 ) <DT H7tKo79y (10ml) 
»t e r t-^f^v'TJ!) ?A (2. 0 2 g, 18. 0 mm o 1) V =7 t 

10 Kn7?y (20ml) 0°CtT 1 5^WtrlTb, -40 e C{CT 

m±f$!%)&n± 0 is V 77 ^77 7A^n?h^77^ (^^^^/g^^^/U 
= 4/l«) -Ctlt, (5-=hB-i-rF7tKn-2H-If7y- 

15 2 jv- i h— r y^y*- 7U- 4 — r./i^) mm^^;^ ( 1 . 9 3 g , 7 8%) 

1 H — NMR (DMSO-d a ) 6; 1.26 (3H, t, J = 7.1Hz), 

1.74 (3H, m), 2.13 (2H, m) , 2.51 ( 1 H, m) , 
3.77 (1H, m) , 4.01 (1H, m) , 4.19 (2H, q, J = 7. 
20 1Hz), 4.35 (2 H, s), 5.76 (1H, dd, J = 2. 6, 8. 
8Hz) , 7.63 (1H, d, J = 9.2Hz) , 8.21 (1H, d, J 
= 8. OH z) , 8. 2 2 (1H, s) . 

(b) 5-^fn-i -y- hyt Kn-2H-t*7^ — 2 
- 1 H-^r^y— As<D&&t 

25 (5-— ho- 1 — T h^fc Kn-2 H— fcf^ > — 2 —^f/U— 1 H — { ls<?lf 
— f/U) g^^^Vl' (1. 9 2 g, 5.7 6 mmo 1) <D^^-^> (2 
0ml) 1 N-7iam4ti- h V <7 l*7k.mWL (8.64ml, 8.64 

mmo 1) ^0^1. M^T3 0#W»L7t o i^JEET^^^feU 7K ftlfcr. 

in-mm*Mx.K. 0 mm^M^xmm^. ma^^m^i., mm 
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rh7t Fn-2H-t°7^- 2 — f/V- 1 H-^T 1^>A- /V- 4 g^gg 
££lCN, N-^f;V^AT? K (2 0ml) % ^K^y^A (8 
OOmg, 5.79mmol) SrJBHJtfHI*., 5 0 °C{CT 3 0 bfc 0 @£ 

5-— ho-1-7 h^t Kp-2H-^>-2 — < 
A— 1 H — f j/— ;\> ( 1 . 3 9 g , 9 3%) £ #7fc 0 

X H — NMR (CDC 1 s ) 8 ; 1.7 4 (3H, m) , 2.13 (2H, m) , 
10 2.51 ( 1 H, m) , 2.90 (3H, s ) , 3.78 ( 1 H, m) , 4.02 
(1H, m) , 5.74 (1H, dd, J = 2. 7, 9.1Hz) , 7.50 (1 
H, d, J = 9.2Hz) , 8.10 (1H, d, J = 9.2Hz) , 8.23 (l 
H, s ) . 

(c) 4— ^^vt— 1 —T h7t Kn-2H- M°y Is— 2 — < jV— 1 H — f V 
15 ^V— 5 - T $ ^<^/& 

4-^^yU- 5 hn-l — ^ Kn-2 H- \?=7ls— 2-^yV- 1 H 

— f l/?"S—;l' ( 1 . 0 6 g , 4.06 mm o 1 ) cD^i? y — A* (20ml) 
lnO%Pd-C (2 OOmg) , *mTl"E=.p* (l.2 8g, 2 0.3 
mmo 1) fc&p*., lBSWADJIftjttt Lfc 0 "fe h 5iBlc:TH^*«r»* Lfc^, 

/V- l-rh7t Kp-2H-hf7>-2 — 1 5—7 
5 V ( 9 5 5 m g , 10 0%) £r#fc 0 

1 H — NMR (CDClj) 5; 1. 7 4 (3H, m) , 2.11 (2 H, 
25 m) , 2.3 6 (3 H, s) , 2.5 3 ( 1 H, m) , 3.5 1 (2 H, 

br) , 3.72 (1H, m) , 4.01 ( 1 H, m) , 5.63 (1H, 
dd, J = 2. 7, 9.4Hz), 6.86 (1H, d, J=8.8Hz), 
7.27 (1H, d, J = 7.5Hz), 7.90 ( 1 H, s). 

(d) N- (8— <>5*/U-8-TlFtf->* p [3. 2. i ] ^ h - 3 — f 
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M -A—tf-As— 1 -T h7t Fp- 2 H- t"7>- 2 — < yL- — l h — {y^ 
V—;V- 5-75 

A-ff-jV— 1 -=r h *7 t Kb - 2H- t°7>-- 2 — *f yl/— 1 H — lis?-/— 
/V-5-7?y (400mg, 1.73mmol) , 8 — <>i?/U- 8 -TU* tf 
5 v^p [3. 2. 1] Jrffls- 3-*l/ (4 1 Omg, 1.90 mmo 1 ) © 

1, (5ml) lifc h V T± h*->7km<kfcV^i- h 
(4 77mg, 2.2 5 mm o 1 ) N mm ( 9 9 u 1 , 1.7 3 mm o 1 ) 

10 £r@*Lfc 0 v-y^y/P^^^^n^K^^^^— n u *>VJ*/* $ ; — ; v 
= 1 0 0/2-e^tt}) N- (8 *>-i?jU-8-T*flfi/fu [3. 

2. 1] f - 3 T^) — 4— ^^VU- 1 — y 1 h7t Ka-2H-t'7y- 

— r^^V-^-5-T$ V (2 8 3mg, 3 8%) <H#fc Q 
1 H — NMR (CDC 1 3 ) {; 1.6 2-1.8 5 (7H.ni), 1.9 9- 
15 2.2 3 (4H, m) , 2. 3 4 (2H, m) , 2. 3 6 (3H, s) , 3. 
2 3 (2 H, m) , 3.58 (2H, s) , 3.7 3 ( 1 H, m) , 3.7 
9 (1H, m) , 4.02 (1H, m), 5.63 (1H, dd, J = 2. 6, 
9.6Hz) , 6.83 (1H, d, J = 9.0Hz), 7.25-7.45 
(6H, m) , 7.9 1 (1H, s) . 

20 mmm 500 

N- (8 ti/i/jv- 8-T^\f*/?u [3. 2. 1] jV) -4 

7A>- 1 H — f ^V^— JV- 5 -7$ ^<D&!& 

4 9 9 TWcN- ( 8 *l/*J;V- 8 - TIF tTS^ p [ 3 . 2 . 1 ] 

^ h - 3 — 1 AO -4-^f;V-l-rf7t Kb-2H-^7>-2 — f;u- 
25 1H — ryy^->-5-75y (2 7 3mg, 0.6 34mmol) O^n 
^i?^ (9ml) mm^, b V (1ml) &J^fc*D;tTgia-e3() 

#»#Lfc„ h y ~7jvjrum& (lml) Sr^p^i* bic 3 0£fM#N§L 

l&^jfiWTk— fe»tif p a *t^A»cTifttti L7t Q iS»4Wfi^c"T?JJfe»- u M-j- h y 

!?AfcTftj»U 3rtET?&K«r«*Lfc. p^ ^ (2 0 Ox 
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2 0 0 x 0. 5 mm * n n i£A>&/* $ J — 6 / 1 T?JRW) KIT** 

Mb, N- (8 -T1f tfi^u [3. 2. l]^-^h-3--f 

/!✓) _ 4 -^^ /U _ 1H fy^/V-5-75y (I42mg, 65%) & 

mc 0 

5 1 H — NMR (DMSO-d 6 ) 6; 1.72 (2H, m) , 1.99-2. 
23 (6H, m), 2.33 (3H, s), 3.08 (2H, m) , 3.51 
(2H, m) , 3.6 9 ( 1 H, s) , 4.0 6 (1H, m) , 6.7 6 
(1H, d, J = 9.2Hz) , 7.17-7.40 (6H, m) , 7.90 
(1H, s) , 1 2. 5 7 (1H, s) . 

io mmm 501 

N- (8-TiF mo [3. 2. 1] h- 3 — 



As- 5-75 

^J£0!I5 0 O-CWcN- (8— tfv-^n [3. 2. 1 ] 
^h-3 — r^) -4-^f;V-lH — f^/^-5-7 5y (13 0mg, 
15 0.3 7 5 mm o 1 ) <D^#S— A, (10ml) mW^, 1 0%P d -C (26 
mg) „ 3?m.Tl/^—<y J* (1 1 8mg, 1 . 8 7 mm o 1 ) %m&M7LX 1 W 

mtimmffivfiio h^m^xmrnm^m^, ms.Tmm^^\^± 0 mm 

Wti-b V ^^(--C^U SJET»g*t5ri(a^ N- (8-TiFtr 
20 [3. 2. l]^-^h-3 — fVU) -4-^^-lH-^y^;l — 

5-T5V (84mg, 88%) £#fc 0 
MS : m/z = 2 5 (M+ 1) 
0H»J 5 0 2 

N- (8-7°a fcV^-8-Tlf fcfv-^n [3. 2. l] ;^h-3 — r^O -4 
25 — ^ 1 H — ■i — As— 5-75 XD'affc 

mmms o i -e#fcN- (s-nftfv-^n [3. 2. 1 d 1 — 3 — r 

jV) - 4 - ^ f 1 H-f V^^-;V- 5 - 7 $ y (74mg, 0.289 
mmo 1 ) CDN, N - i? * ^A-fr^JxT 5 K (2ml) V V A 

( 1 2 2mg, 0.88 3 mmo 1 ) % n-^o tT/l^n 5 K (4 0 u 1 , 0.4 
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4 0 mm o 1 ) &Jlg»;tT^«.-e 1 5 ^ bfc 0 ^lH* *) @7&£&|&V> 

7 y 4 — n o i$r*)\/ y $ j —fr/ y y o^/vr $y=ioo/i/5) 0 

JfcV^^-BtffJB^ h^^^^r (2 0 0x 20 0x 0. 5mm 2*fc\^nn 
5 *7VA/-^^/-/V/hyrc^T5>=l 0 0/5/5 T-JH HE) fcTMHU 
N- fcfVW- 8 -Tiffin [3. 2. 1] ^ 3 -^yP) _ 4 

-^f/V-lH- /l/-5-7^ (3 6mg, 4 2%) £#fc Q 
MS :m/z = 2 9 9 (M+ 1 ) 
HJSfll 5 0 3 

10 1- ^^/P/Js^/w) — N- (8-7°n h?7U— 8-Tif tfS^ cr [3- 2. 
1] 3r9 V- 3 -- fyU) -lH-^y^-/i/-5-7>;y©^ 

(a) 1- (^^/^/^^— /l/) — 5-~ ha — lH-^T 
5-=hp/fV^-^ (9 7 9mg, 6. 0 0 mmol), h V x^/i// $ 

y (2.0ml, 14. 3 mm o 1 ) O^nn^^y (2 0ml) Mi^fd, 
15 Ott^^^/^^^ny K (8 8 7^1, 7.2 0mmo 1) ^Mtl 
?ST* 3 B#|BJJfc# LfCo ^ & Zsa/bft^A,? py K (2 2 2/t 1, 1.80 
mmol) ?rii^Pbfc^^M{-lB#ram^L7c 0 ttttmWjfcJCj£#^«r#jfc U 

20 /UtJs^/V) -5-- ho-iH— OPS— /V (1. 1 6 g, 80%) =Sr#/c 0 
1 H — NMR (CDC 1 3 ) 6 ; 3.41 (3H, s) , 8.23 (1H, d, 
J = 9.4Hz), 8.45 (1H, dd, J = 2.2, 9.4Hz), 8.4 
7 (1H, s) , 8.75 (1H, d, J = 2.2Hz) . 

(b) 1- (^ 9vl^V*;=vU) - 1 H-^f 5-75 

25 1- {*=5-;\s7.jVfo—;V) -5-=hn-lH--<>^/^ (l.OOg, 
4. 1 5 mmo 1 ) ©x^y^ (2 0ml) *g#£(C. 10%Pd-C (100 
mg) % ^B6r^-=e=^A (l.5 7g, 2 4.9 mmol) &)II3WJU;t"riB#W 
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mriaftu iffTM^f*t§ c^ia!), 1 - ^^^=^m - 1 

H-^W^-5-7$y (.4 2 5mg, 4 9%) 2r#fc 0 
'H-NMR (CDC 1 3 ) 5 ; 3.2 7 ( 3 H, s) , 5.2 6 ( 2 H, 
br) , 6.86 (1H, d, J = 2.0Hz) , 6.94 (1H, dd, J 
5 =2. 0, 9.0Hz), 7.61 (1H, d, J = 9.0Hz), 8.32 
(1H, s) . 

(c) 1- ^/UX/UTfrzzsU) — N- (8 — 7°C2 fcfyv— 8 — TIP fcfV^ P 
[3. 2. 1] ^ h- 3 — (M - 1 H — fy^-;V-5-7 5>©^ 
1- (^^-/V^/VTjs^v) -lH-^yyy-;V-5-7 5y (16 3mg, 
10 0. 7 7 2mmo 1 ) N 8 -7n fcT/V- 8 -Tif tf n [ 3 . 2. 1 ] ^ * 
3-^-^ (1 5 Omg, 0.92 4 mm o 1) <D*& J<— /V (3ml) 
->7;*}|ift*!?3|}t (24 2mg, 3.8 5 mm o 1 ) , 

(220^1, 3.84mmol) «r)Ofifcbn;fc-CMTM B W*#Lfc„ 1 N-7jc 

15 U Wm-i- h V V A »c -c S£4SI U HtBETiftKSrSfcfe Ufc c > y # 7 * * p 

(200x200x0. 5mm 2$:, ^PP/tM/^y^=4/i 
t-Iii) , ^WLC/MSlCi^^ (0.0 5%h!J7^i-n^M7k- 

0 . 0 3 5 % h y h~hv* 1 o %- i o o ^ 

±^ 1- (^^-/^^v/Jn^v) -n— (8 -t°p tf/v— 8 — Tif trs^ p [3. 

2. 1] ^h-3-^f;V) -lH-^yyy-;V-5-7$y (8mg, 3 
%) «r#fc 0 

MS : m/ z = 3 6 3 (M+ 1 ) 
25 HJfefcl 5 0 4 

3-^a^e-N- (8-7°P fcVU-8-TiFt^>^P [3. 2. i]#-^|*_3 

—r^) -ih — r ^-s-T^xD-a-m, 

(a) 3-7'p^-5--fa-lH — fyy/-;l/0^ 
5-^hn-iH — f /I/ (3. 2 6 g, 20. Ommo 1) , i?**-?- 
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v (60mi) % 2 N-7kmfc-r hvv j»7k-mm oomi) ©ifr&gaKm** 

(0.7 5ml, 14. 6mmol) ©2N-7«t f ^ (2 0 

ml) SrOtfclTiKTU 0t|:T30^ M.iCT 3. 5 l*IH!l*#Lfc. Mfijfc 

^AfcrfSJIU «EET»jR«r«* Lfco IESfe^/Wc!KiB£li:;fcgK 0. IN 

10 of ispS—A* (0.93g, 19%) &&1t 0 

1 H — NMR (DMSO-d 6 ) 5 ; 7.79 ( 1 H, d, J = 9.2Hz) , 

8.26 (1H, dd, J = 2. 2, 9.4Hz) , 8.48 ( 1 H, d, J 
= 2. 2Hz) , 14.03 (1 H, b r) . 
(b) 3-^-lH — f ISPS'- fl>— 
15 S~Su^r- 5-=ha-lH — fW-/Ml8 1mg, 0.748 

mmo 1) cDN, N-^^fM^AT? K (3ml) *g?£fc N ~tfrfb.xX • ~ 
7>cfP#J (8 4 6mg, 3. 7 5 mmo I) &m?LX 7 0°C{£T 1 . 5 B#Paia*£ Lfc Q 

mmzm^istio mm^^/ b^^icx^^, m^-km^xm^v, mm 
20 -t- by vj»\z.xnm\s s mzTmmzm^-i-z^kKi:*) 

l/Pl/—/V- 5-7^ (HOmg, 69%) 2r#fc„ 

1 H — NMR (DMSO-d 6 ) 5 ; 5.01 (2H, br) , 6.53 (1 
H, d, J = 1.7Hz) , 6.84 (1H, dd, J = 2. 1, 8.9Hz) , 
12.90 (1H, br) . 
25 (c) N- ( 8 -^c 8 -Tf*tf^ a [3. 2. 1] 

^h-3 — C^) -lH-^y^/-/V-5-7$y« 

3-^cr-=E— 1 H — OPS— /I^-5-7$y (106mg, 0.500 
mmol) ,8-^o^-8-7fIf^n [3. 2. l]^^>--3-^- 
V(l00mg, 0.598 mmo 1 ) (Di?? un^?^ (3ml) SS$SW£{c N 
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h y Tir h^r^7km<t^^m-r (1 59mg, 0.75 Ommo 1 ) % 

IHft (29/il, 0.5 0 7mmo 1) Sr*HfcbD*.T^ai-ei H IBHti^U*:. T>- 

5 — D n^/l-A/p* — /i,/ hyif;i/7^= i o 0/1 0 :/5) 

tW&flMIW^cr'*' h^77^ (2 00x200x 0. 5mm, ^pn^A/p< 
^/-A/MJxf;U7^=l 0 0/5/5fIi) fcTflfiKU 3-^a^r 
-N- (8 - ^n tVU- 8 -Tlf tfi^ n [3. 2. 1] h - 3 -- (VP) - 
lH-^y^/-;W5~7^ (2m g, 1%) £r#fc 0 

10 1 H — NMR (CD 3 OD) 6; 0.8 8 (3H, t, J = 7.4Hz) , 1. 
5 3 (2H, m) , 1.8 5 (2H, m) , 1.9 8 (2H, m) , 2.0 
9-2.2 2 (4H, m) , 2.4 9 (2 H, m) , 3.3 8 (2 H, m) , 
3.51 (2H, m) , 6.28 (1H, d, J = 1.9Hz) , 6.87 (1 
H, dd, J = 2. 2, 8. 9 Hz), 7.21 (1H, d, J = 9.1 Hz). 

15 MMM 5 0 5 

N- ( 1 H — V^y— jV- 5 — N- (8 — ~7xi fyi — 8 —T^\f^-i7 
n [3. 2. 1] ^ h-3— f7V) ^^y^^7^ k©-^ 

(a) N- (8-7°n fcVl— 8-Tlf n [3. 2. 1 ] ^ ]> - 3 — T 

^) - 1 h7t Kcz-2H-t°7^- 2 -^^1H — T l*"?9—As— 5 - 

20 75 ><d&& 

^Jg^j3 1 7 (e) t#fcl-fh7t Kn-2H-tf7>'-2-^- 1H 
-> f >y*/—A'- 5-7^y (3 3 5mg, 1.54 mm o 1 ) . 8 fcVP- 
8-71f^>^n [3. 2. 1] (300mg, 1.85 

mmol) (D*?/— /V (6ml) WWiK, */T J **fb* f V »7 A (4 

25 8 4 m g , 7.70 mm o 1 ) , g£& (440*1 1, 7.68 mm o 1 ) SrJffifc 

7^=100/1/5) (ClT^i-^r 9 N— (8-^a tf/V-8-T 
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iffcf^n [3. 2. 1] Or* - l-ff7t KP-2H-k°7 

y-2-^;V-lH-^y^^!/-5-7^y (413mg, 73%) <£r#fc„ 
1 H — NMR (CDC 1 3 ) 8 ; 1.03 (3H, t, J = 7.4Hz) , 1. 
5 6- 1.8 9 (6 H, m) , 2.0 2 — 2.6 3 ( 8 H , m) , 2.70—2. 
5 8 5 (4H, m) , 3.7 0-3.8 3 (4H, m) , 4.0 1 ( 1 H, m) , 
5.65 (1H, dd, J = 2. 3, 9.2Hz), 6.78 (1H, s), 
6.83 (1H, dd, J = 2. 1, 8.9Hz), 7.47 (1H, d, J = 8. 
8Hz), 7.88 (1H, s ) . 

(b) N— tVi— S-TD^-^n [3. 2. 1] 

10 A>) -N- ( 1 -r h 7 t Kn - 2 H - If 7 2 1 f >^Y^;U 

-5— i As) -^i?y^*yr5 KCD-g-J^ 

N- (8-yntVl^-8-Tif fcTv^ n [3. 2. 1] Jt?h-Z — (M - 
1 -T F7t Ko-2H-t 0 7y-2-f;wiH — f^-;V-5-75> 
(3 7mg, 0.10 Ommo 1 ) <£>fc°y *?ls (1ml) mffliK * ? >- * — 
15 ;^B!)f? (0.10ml, 1. 2 9mmo 1) ^itg?af3 BFWtfc 0 

(200x 2 00x0. 5mm v 2fe, ^ a v frjVJ*/?- $ j — ; \,= 2 0 / 1 X* 
Mm) tttiL, N- (8-^a tVP-8-T1f t'^n [3. 2. 1 ] Or? 
20 h-3---f/v) -N- (l-Tf7tKn-2H-h°7y-2 — f/hlH — f 
/V- 5 -- T ^) — * * ^^yv^ $K (2 0mg, 4 4%) 3r#fc a 
M S : m/ z = 4 4 7 (M+ 1 ) 

(c) N— (lH--fyy/-;V-5-^;V) — N— ( 8 -/n tW- 8 —T 
■?\fi/?v [3. 2. 1] 3-?h-3 — <JV) ptf^Xslsfr^T^ K^^c 

25 N- (8--7°a t>- 8-Tif tfv-^ n [3. 2. 1] *?h~3 — (M - 
N- ( 1 -T b?t Kn- 2 H—tf^^- 2-^/1^-1 H--T>^y , —yv- 5 - 
-f^) ^y^;l/*y7 5 K (1 9mg, 0.042 5mmo 1 ) o n 

(0.8ml) MCi^ MJ7/>tnPi (0.2ml) ^DxitSSfl. 
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•7h^77^f- (200x200x0. 5mm, ^Pn*/l/V^;-^=9 
/i-e®BB) fcTffiHSiU N- — |W) -N- (8- 
-fn [3. 2. l]^h-3-^/V) 

5 75K(6mg, 40%) £#fc 0 
M S : m/ z = 3 6 3 (M+ 1 ) 
mMM 5 0 6 

N- (lH-^^y*- /P-5-- f/V) -N- (8-:7°n tVl^-8-Tlf fcTv^ 

p [3. 2. 1] Or# Y- 3— Y^T-fe hT5 KOg-J* 
10 (a) N- (8-?°p tf/V-8-Tlffcf^a [3. 2. l]^h-3 — f 

/v) — N— (l-rb7fc Kn-2H-t°7>-2-^;v-iH — < l/?*S—jv 

— 5-' f/V) -7-fef7U*©^ 
H1M5 0 5 (a) TWcN- ( 8 -l/d fcVP- 8 -Tf n [3. 2. 

1] ^^h-3 — fW) -l-rb7t Kn-2H-t°7>'-2--f;WlH- 
15 ^V^/-;l/-5-75y (3 7mg, 0, lOOmmo 1) ©tfl)^ (1 

m 1 ) ftfekftlfc (0.5 Om 1 ) Srin^/CMfC 1 7«^^bfc 0 IS 

hy^Ajcx^u mmrmm^m^vtco ftmmw^w?-?*— (2 

00x200x0. 5mm N 2^ ^ a n /JWi*/^ ^ / — /U= 6 / 1 til) 
20 ti-CflfiRU N- (8-7°nfc;Vu- 8 -TIF fcf^ a [3. 2. l]^-^h-3 
— ^iW) — N- (l-ff7t KP-2H-lf7>-2-^;WiH-^y^y 
— 5 -^^) _ T -fe hT5 K (3 5mg, 8 5%) £#fc Q 
MS : m/z =4 1 1 (M+ 1 ) 
(b) N— (lH-fyy/-/V-5-^;U) -N- ( 8 — Zfn \£;V— 8 — T 
25 Iftr^^n [3. 2. 1] ^h-3— - Ov) 7-feh7§K©^ 

N- (8-7°n [3. 2. l] ^ h - 3 — ;V) - 

N- (1 --7- h7t Kn- 2H- tf^V- 2 — OV- 1 H — f l/^if—jV— 5 — 
-f/^) -Tir (35mg, 0.085 3 mm o 1) (D P a ^ * > 

( 0 . 8ml) h !J 7A'd-nfi¥H (0.2ml) SriP^T^T? 1 . 5 B#|H] 
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— f^y-;l/-5 — fAO — N— (8-yo fcfv^u [3. 2. 

l]^h-3 — r^) 7th75 K (18mg, 64%) &'&1t 0 
5 MS:m/z = 3 2 7 (M+ 1 ) 
HJ£{?<I 5 0 7 

2- ( 1 H-^ y^/wv- 5 -^/U7 ^ / ) ^>X7 5 K©M 

2- (1H- f T^T^y) (8 0. Omg, 0. 

3 16mmol) ON, N-^fMM7$ K (0. 5ml) if|C28% 
10 -T^— T7jc?« (5 7. 6mg, 0. 9 4 8 mm o 1 ) N 

y/f!)7/-^ (5 8mg, 0. 3 7 9 mm o 1) N RX$1- [3- (i?*?- 
/VT$y) ^nbf/u] - 3 -^^/V^/l^vM- 5 K'lftMfctt (7 3mg, 0. 3 
7 9mmo 1 ) %JlR» *.MLT? 2 OBfrlBHJH^Lfc. Si^^l- 5 %SjSK@^ b V 

vj*7kmm%:ijux-xm:mk, mm^^/h^^^/T h^t Kn77> (2/ 
15 2/1) t«u mi*b ^ 5 h y ^ j*7mm t 5 % - -enis^ 

(7 5mg) Sri/y XfrsUX^J*? n-e (^nD*;^/^;?/- 
7l-=5 0/1-2 0/lT^m) TifMU 2- (1H-^^-;1,-5-^ 
SVT^S) ^>X75 K (6 6mg, 8 3%) £#fc 0 

20 1 H — NMR (CDC1 3 ) 5; 6. 71 (1H, t-1 ike, J=7. 5 
Hz) , 7. 10 (1H, d, J=8. 6Hz) , 7. 23-7. 31 ( 2 H, 
m) , 7. 4 7-7. 5 0 (2H, m) , 7. 60 ( 1 H, s) , 8. 0 
2 (1H, s) , 9. 60 (1H, br s). 
^»!i5 0 7<D;£fe^2pCTa&£?T&V\ ^TlC^-rjfe&fe#iJ 5 0 Q-mMM 

25 5 1 3W4b^£r^fifcL7t 0 
5fc»J 5 0 8 

2- (lH-^y^/-;V-5-^;l/75/) -N-^f;WyX7^ K 

1 H — NMR (CDC 1 3 ) 6 ; 3. 01 ( 3 H, d, J= 5 . 0Hz) , 

6. 1 7 (1H, b r s), 6. 72 (1H, dt-like, J=l. 3, 
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8. 1Hz), 7. 14 (1H, dd, J=l. 1, 8. 4 Hz) , 7. 2 
2 (1H, dt-like, J=l. 3, 8. 4Hz), 7 . 28 ( 1 H, 
dd, J=l. 8, 8. 8Hz), 7. 40 (1H, dd, J= 1 . 5, 7. 9 
Hz) , 7. 46 (1H, d, J=8. 8Hz) , 7. 58 (1H, d, J= 
5 1. 8Hz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 38 (1H, 
br s), 10. 08 (1H, br s). 
MMM 5 0 9 

2- (1H — fy^/-;l/-5-^/U7 5/ ) -N — fy^;^yX7$ K 

1 H-NMR (CDC 1 3 ) S ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (1H, m) , 3. 28 (2H, t-1 ike, J= 6 . 4Hz), 

6. 33(1 H, br t), 6. 72(1 H, dt-like, J=l. 

3, 8. 3Hz), 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz), 7. 

20-7. 27 (2H, m) , 7. 41-7. 47 (2H, m), 7. 56 
(1H, d, J=l. 8Hz) , 8. 01 (1H, d, J=0. 7Hz), 9. 
15 3 3 (1H, br s), 10. 73 (1H, br s) . 

mmm 510 

2- (lH->f^/->P-5 — C/KT5/) -N- (2, 2, 2-hy7;ls* 

'H-NMR (CDC 1 3 ) 8 ; 4. 0 7-4. 18 (2H, m) , 6. 4 
20 4 (1H, a) , 6. 75 (1H, t-1 ike, J=7. 5Hz) , 7. 
11 (1H, d, J=8. 4Hz) , 7. 2 5-7. 3 0 (2H, m) , 7. 
4 5-7. 5 0 (2H, m) , 7. 58 ( 1 H, d , J= 1 . 3Hz) , 8. 0 
2 (1H, s) , 9. 27 (1H, br s), 10. 13 ( 1 H, br 
s) . 

25 MMffl 5 11 

N- [2- (^f/V7 5/) -2- (lH-^y^;W5-^ 

T$ 7) ^X7^ K 

'H-NMR (CDC 1 3 ) 6 ; 2. 29 (6H, s) , 2. 54 (2H, 
t,J=5. 9Hz), 3. 51 (2H, m), 6. 73 (1H, t- 
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like, J=7. 5Hz), 6. 88 (1H, bm) , 7. 13 (1H, d, 
J=7. 3Hz) , 7. 22 (1H, d, J= 6 . 9Hz) , 7. 29 (1H, 

dd, J=2. 0, 8. 9 Hz) , 7. 44-7. 47 (2H, m) , 7. 

57 (1H, d, J=2. 0Hz), 8. 00 ( 1 H, a) , 9. 48 (1 ' 
5 H, b r s) . 
MMm 5 12 

N- [2- (^7^- U y- 4 7 ^=.)V\ -lH--f>^ 

— /b- 5-75 1/ 

1 H — NMR (CDC 1 3 ) 6 ; 3. 70 (8H, m) , 6. 8 2 (1H, 
10 dt-1 ike, J=7. 7Hz) , 7. 15-7. 21 (4H, m) , 7. 
42 (1H, d, J=8. 4Hz) , 7. 47 (1H, d, J= 1 . 8Hz) , 
7. 99 (1H, s) , 10. 94 ( 1 H, br s) . 

mmm 513 

N- (1 --<V^/Vbf-<y 2^-4— |W) -2- (1H — f^/-;W-5- 

15 -f A-T 5 y ) -<yX7 5 K 

1 H — NMR (CDC 1 3 ) 6; 1. 57-1. 61(2 H, m), 2.01 
-2. 05 (2H, m) , 2. 16-2. 23 (2H, m) , 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3 . 9 7 ( 1 H, m) , 6. 
04 (1H, bd, J= 7 . 7Hz) , 6. 73 (1H, dt-1 ike, J= 

20 1. 1,8. 1Hz), 7. 14(1H, dd, J=l.l, 8. 4Hz), 
7. 21-7. 33 (7H, m) , 7. 39 (1H, dd, J= 1 . 3, 7. 9 
Hz) , 7. 45 (1H, d, J=8. 8Hz) , 7. 56 (1H, d, J= 
2. OHz) , 8. 00 (1H, d, J= 0 . 92Hz), 9. 3 5 1H, 
b r s) . 

25 MMm 1 4 8 (DjjmzmZXBiJ&&?Tt£^, £iTfc7jk-tmMm5 1 4(D{£& 
toSr-g-fifcLfco fetch, mPrt LT»J5 1 3-e^CfcN- (1 -xy^ 
b 0 ^y^^-4 — i)V) -2- (1 H-- 5 — J) -OX 

HffiM 5 14 
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2- (lH-^>^/-;l/-5-'f^7^) -N-^y^-4-^f;^y 
XT 5 K 

1 H — NMR (CDC 1 3 ) 6 ; 1. 3 9-1. 5 2 (2H, m) , 2. 0 
5-2. 09 (2H, m) , 2. 73-2. 81 (2H, m), 3. 12- 
5 3. 16 (2H, m) , 4. 01-4. 11 ( 1 H, m) , 6. 08 (1H, 
bd, J=7. 7 Hz) , 6. 73 (1H, t— 1 ike, J= 7 . 4Hz) , 
7. 15 (1H, d, J=8. 4Hz), 7. 22-7. 29 (2H, m) , 
7. 41 (1H, d, J=7. 9Hz) , 7. 46 ( 1 H, d, J= 9 . OH 
z) , 7. 57 (1H, s) , 8. 00 ( 1 H, s) , 9. 36 ( 1 H, 
10 b r s ) . 
MMM 5 15 

N- {2 - [ (4 -^>S?Mf^9fy- 1 --r^) ^/W-j^K] :7^-,p} - 
1 T JV- 5 — T 5 

2- (lH-^y^^-5-^;V7$/) gcS#@£ (10 2mg, 0. 4 
15 0 2mmol) <59N, N-v'yfMMT? F (0.5ml) ittl^ 1 -^^ 
*JjV\f^? (210/il, 1.21 mm o 1 ) , 1 — t Ko **/'<>">S h y 
T^V (7 4mg, 0.4 8 4mmol) , 1 — ai^yu— 3 - (3— 5?*?vV 
7^7d^) -*;WU*-Ili(9 4mg, 0.4 9 0mmol) 

*WWw^.TM-i?2ii*nn!w^bfc. 2N~*iMk^-h y ^a^k^ (10 

20 ml) 0Bft3i^l'/ WVrcV/^ h7tKP77y (2/2/1, 1 

0ml) T? 2 ©ffiffl bfc D ^fP^TKT^^, «f b y *-MCTftj!ft U ft 

n*M/^/-^=10 0/3T*gffl) X«L, N- {2- [ (4 — O 
*J)V\?s<7*?ls- 1 — fyv) jj/uiS-M -7x.~M - 1 r ly^J—jv- 5 
25 -75> (162mg, 10 0%) <H#fc 0 , 
MS : m/ z = 4 1 2 (M+ 1 ) 

«#!J5 1 5©^I:?i:tK^|t/^\ ^T^-T^^(J5 1 6~H»J 
5 1 9<Dfc^#j£-g^ScLfc 0 
5 16 



WO 02/100833 PCT/JP02/05609 

240 

N- -2 - (lH-^y^/-/P-5--^/V7$y) 

1 H — NMR (DMSO-d 6 ) 5; 3.3 1 (2H,m), 3.51 (2H, 
m) , 4.7 2 (1H, m) , 6.72 (1H, t, J = 7.4Hz) , 7. 
5 0 5 (1H, d, J=8.4Hz) , 7.16 ( 1 H, d, J = 9.0Hz) , 
7.24 (1H, t, J = 7.7Hz) , 7.51 (2H, m), 7.65 (1 
H, d, J = 7.9Hz) , 7.96 (1H, s) , 8.44 (1H, br) , 
9.67 (1H, s), 12. 98 ( 1 H, s) . 

miMM 517 

10 1- [2- (1H — f^y^A- As- 5— f/UT^y) ^^yV/v] bf^y^V- 
4 — Jr—jV 

MS :m/z=3 3 7 (M+ 1 ) 

sis 

N, N-tf* -2- (1 H-^^y— yV-5— f A- 
15 7 57) ^>X7 5 F 

1 H — NMR (CD 3 OD) 5; 3.50-3.86 (8 H, m), 6.87 

(1H, t, J = 7.4Hz) , 7.11 (1H, d, J = 7.9 Hz) , 7. 

19-7.27 (3H, m) , 7.4 3-7.4 8 (2H, m) , 7.91 (1 
H, s) . 

20 mmm 519 

h'y^^ — N- (4-fc Kn^^v^ n^^vvv) -2— ( 1 H--f j\> 
-5— f;P7^;) K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 18-1.46 (4H, m) , 2. 
26 (4H, in) , 3. 39 ( 1 H, m) , 3.72 ( 1 H, m) , 4.5 
25 5 (1 H, d, J = 4.4Hz) , 6.72 ( 1 H, t, J = 7.2Hz) , 
7.06 (1H, d, J = 8.4Hz) , 7.15 ( 1 H, d, J = 8.5Hz) , 
7.24 (1H, t, J = 7. 9Hz) , 7. 49 (1H, s), 7. 51 (1 
H, d, J = 9.0Hz), 7.61 (1H, d, J = 7.7Hz), 7.96 
(1H, s), 8.24 (1H, d, J = 7.7Hz), 9.60 (1H, 
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s) , 1 2. 9 8 (1H, s) . 
MMm 5 2 0 

N- [2- (tVyi/y- l OVjj ;Vifs=^ jV) y^=.jV] -1H — f y^y- 

5 M5 1 5T'#fcN- {2- [ (4-^<^/Uhr^9^>-l— ^T/l/) 

7x^} -lH-^W-/V-5-7$V (12 7mg, 0.30 
9 mm o 1 ) (D^9 7 (5ml) WM^ 10% Pd-C (20mg) „ =¥ 
m.T^=£-yj* (9 8mg, 1.5 5mmol) *lMx.X 2 B£MJDl»»»EL;fco 

T*«£^U N— [2- (fcf^v^- 1 — f/l^/Mf— /V) 7x-;i,] - 
lH-fy^/V-5-7$y (56.mg, 57%) £#7t 0 
'H-NMR (DMSO-d 6 ) 6 ; 2.6 1 (4H, m) , 3.46 (4H, 
m), 6.84 (1H, t, J = 7.3Hz), 7.05 (1H, d, J = 8. 
15 3Hz) , 7.1.0-7.17 (2H, m) , 7.21 ( 1 H, t, J = 7.7 
Hz) , 7.36 (1H, s) , 7.43 (1H, s) , 7.44 ( 1 H, 
d, J = 8.8Hz) , 7.90 (1H, s) , 12.89 (1H, s) . 
MMM 5 2 1 

4- (1H — <>yy—J\y~ 5— (VP 7- 5 /) ^M^m<D^-m 
20 (a) 4- {1- (2— T hy t Ko -lH-fy^-;l/-5- 
-f A-T 5 7 } ^cSW®? t e r t -T^l^-g^c 

i»LtZP77^^rt(^ tert-^/P 4-^"c2^S§^ (2 
5 7mg, 1.0 Ommo 1 ) N hJ^^y (2m 1 ) , 1 8 -f??^— 6 (3 
8 O m g , 1.40 mm ol) , 317 ( e ) "C#fc 1- (2-rh7t 

25 Kn If^-A') - 1 H—4 ^/#-/—>V- 5-7?y (261mg, 1.23 

mmol) , t e r t -~f Y^r-y-y h ]} J* (13 5mg, 1 . 4 0 mm o 1 ) 
£rJHJt#dJP;tfc 0 n&mmWW&^h V * (i^O-v^T^T-tr b » (^nntfc 
/Wx) ??/<5 5?!?A (0) (52mg, 0.05 Ommo 1 ) , (S) -2, 
2' -If* (e?7x=;^7^;) -1, 1" -\?1rz??-jV (9 4mg, 0. 
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i5immoi) %Mx-±o =&m.mm&mz.s ox:xQ^mmw^ 0 
m^?-;i'= 3 / 1 x*mm) Kxmm^, 4- {1- (2-f fhko^^ 

5 )V) - 1 H — f ^?y*— /V- 5 A-T 5: / } Sfc&#I& t e r t --ff-fr ( 2 
1 8 m g , 5 6%) £#fc 0 

l H — NMR (CDC 1 3 ) 8 ; 1. 5 7 (9 H, s) , 1.73 (3 H, 
m) , 2.11 (2H, m) , 2.56 (1H, m) , 3.77 (1H, 
m) , 4.03 (1H, m) , 5.72 (1H, dd, J = 2. 5, 9.5 
10 Hz) , 5.9 7 (1H, s) , 6.86 ( 2 H, d, J = 8.8Hz) , 
7.25 (1H, m) , 7.51 ( 1 H, s) , 7.59 (1H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 (1H, s) . 
( b ) 4 - ( 1 H-- ' f ^?V*>-)\>- 5 — ijVT 5 J ) $AfR^ 
4- {1- (2-f F7t Kntf7-/P) - 1 U—^l^y V — ;V~ 5 —^(;VT 
15 5 7} t e r t -zff-jV (2 0 5mg, 0.521 mm o 1 ) <D-J<7 

(5ml) \Z. Y V 7A>*uW&t (5ml) ^DttifitT3[l# 

20 - (1H — fy^/-^-5 — f^75/) 5&/MHtt (46mg, 3 5%) £:# 

1 H — NMR (DMSO-d 6 ) 8; 6.92 (2H, d, J=8.6Hz), 
7.19 (1H, d, J = 9.0Hz), 7.52 (2H, m), 7.73 (2 
H, d, J = 8 . 6 H z ) , 7.98 (1H, s ) , 8.59 (1H, s). 
25 MMM 5 2 1 <Djjm\Z.mZXR]fc%:fft!:V\ SXTlZTsk-f^MM 5 2 2 <Dik&m 

mt&ffl 5 2 2 

3- (1 H — fi^}A- yV-5— f^7 5 J) 2o&« 

1 H— NMR (DMSO-d 6 ) 8 ; 7. 14-7. 18 (2H, m) , 7. 
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2 8 (2H, m) , 7.44 (1H, s) , 7.48-7. 53 (2H, m) , 

7. 9 5 (1H, s) , 8.19 (1H, s) . 
MMM 5 2 3 

N- (1, 1 }?T Y=7\i Kc-2H-^^-t: 0 7^-4— -1H 

(a) 1, 1 -v^dfiX t Kn- 2H-^^-tf7^-4-^->-<D^ 

(CVA- 3 8 7 8) 

•7=- h7t Kn^t°7y-4-^-y (0. 5 0 0 g, 4.3 Ommo 1) <Df£g£ 
^^/U (5ml) mmz* nil^SW ( 1 . 8 5 9 g , 10.8 

io mmo i) <otim=c^A> (i3mi) mm*. ^^vrnm^^mM^mst-vm 
TittWLfco mm&fom-v&mu m-mi>itm#&m&. m±m&ism 

is FT h7t Kc - 2 H-^tf 5 V- 4 - ^ (0.4 3 0 g, 6 7%) 

15 (b) N— ( 1 , 1 - Fr F 7 b Kp - 2 H-ftt"7 V- 4 — fM 

- 1H--T 5 — T 5 >-O^J5fe (CVA- 3 8 7 9) 

1, l-^VK7F7tKn-2H-ftfc t 7>'-4-ty (0.4 00 
g, 2.7 Ommo 1) Ol, (1 0ml) f£WL\z. % 5-757 

^^/-;K0.3 60g, 2.7 0mmol), hV h 

20 tFHA (0.801g, 3. 7 8mmo 1) «rJD7LT*^?^U (0. 
1 6ml, 2. 8 mmo 1) SrJWfcTJftflSB^Lfco «S*&MW>tfc£;!»J;t"T\ *fffi 
Lfc@#<Sr«Si, l*-b^^7jc-e»bfc 0 I±feSr^ ^ / -;K«LT 5 0t 

fctf>*^ «JETUiT<fc»-*-5itK:J; 0, N— ( 1 , l-^t^Kff7tK 
25 P-2H-^tf7^-4 — f/V) -1H — (>y^—A — (0.3 
5 5 g , 5 0%) &mit a 
: 2 5 4-2 5 6^3 , 

mmm 524 

N- ( 1 —^r^ris VT h 7 fc Ki=t — 2 H — 5^^"t:°^ ^— 4 — T/W - lH-fy 
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tifc^S^r^y ls>f)V? u-r YJf=77 4— pp*71/V^ & ; — A-= 10/1 

5 t'7>'-4-^;l') -lH-^>^/-;l/-5-7^y (0. 0 648 g, 10 
%) Sr=f#*: 0 

ltt£ : 2 2 0~2 2 2°C 
HJfe^nj 5 2 5 

N- [3, 2, 1] -lH-^^/- 

10 /V- 5 -7 5.^0^$, 

3!)* (0.48 8 g, 1.92 mm o 1 ) * f/Vi/i/y >" (0.56 

Og, 3.83mmol) »110°C(dDiU £ T' 

m# ufc 0 ^i&k:?&*p l n mmm 1 4 -c#fc 3 - ( 1 h — r 

5-r;VT$y) [3, 2, 1] ^ 8 -t^^tK^ 

15 oc^vp (0.200g, 0.63 7mmo 1) <D1, 2-i?f pdi^^ (6ml) 

*§«;&dx., 5 oxuzLMmisX 7 wzmmwistco m^^mi^x^^ y — /u&ap 

* y -a-/ 3 o %-r y^77K=ioo/io/i Tigaj) -eittMi" 5 ittj; 

20 19, N- (S-TlFtfv'^n [3, 2, 1] ^h-3— f^) -lH-^>y 
i/— SV- 5-7^> (0.08 9 3 g, 58%) 
H£ : 236~238°C 
5 2 6 

NHy7*P fcVl— 1 H-^ 5 -T $ ><D^ 

25 5-75/-lH-^y^/^ (40mg, 0 . 3 0 0 mm o 1 ) (D 1 , 2 
n n^c^^ (1ml) ^^{CTir (25m 1, 0.3 4 Ommo 1 ) % 
h y Tir h^rv'TK^b^^^ hV (8 3 m g, 0. 3 9 2 mm o 1 ) , fi= 

m (1 8 n 1 , 0.3 1 4mmo 1 ) £JI«»;t-CM.-e 2 0B^W^U/c„ IS 
fPfiWTk (4ml) ^T^?r^U:U, ^^^V^-CttWUfc 0 MfiET^^r 
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(40rag, 7 6%) Sr#^. 
MS:m/2 = 176 (M+l) 

5 4 1 ©^4feSr#fiJ5Ufe 0 
5 2 7 

N-i/^ n ztf-;\y— 1 H-^y^-;l/- 5 —T5 > 
MS':m/z = 18 8 (M+l) 

io mmm 52s 

N-v"^ u-^^vP- l H — f y^—As— 5 -7$ ^ 
MS:m/z = 20 2 (M+l) 
H«J 5 2 9 

N-f* n^iT^vP— 1 h — Wi^jA- /V- 5-75 > 
15 MS :m/z = 2 30 (M+l) 
H»J 5 3 0 

N- (2, 6 -^=PA-i/^ a^^^v) - l H — 4 ^#*S— A*- 5 -T 5 1/ 
MS:m/z = 2 44 (M+l) 
5 3 1 

20 N- (2-p< b^v-^^a^dr^V) -lH-^f y^;-;V-5-7 5V 
MS:m/z = 2 4 6 (M+l) 

mmm 532 

N- (2, 2-^^/1^-1, 3-^=¥^>-- 5 — f/U) -lH-^y^- 

/v-5-7^y 
25 MS:m/z = 248 (M+l) 
Hlf! 5 3 3 

t e r t —Zf^jU 4- ( 1 H-- f ^&-J— JV~ 5 — f ^7 5 7 ) 

'H-NMR (DMSO-d 6 ) 8 ; 1. 10-1. 30 (4H, m) , 1. 
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3 7 (9H, s) , 1. 7 7 (2H, m) , 1. 9 9 (2H, m) , 3. 
0 8 (1H, m) , 3. 2 3 ( 1 H, m) , 5. 05 (1H, d, J = 8. 
1Hz) , 6. 63 (1H, s) , 6. 77 ( 1 H, d, J=9. 0Hz) , 
7. 2 3 (1H, d, J = 8. 4Hz}, 7.7 2 ( 1 H, s) , 12. 5 
5 4 (1 H, s) . 
MMM 5 3 4 

N, N-^v^ u^^/V- l H — T /I— 
MS : m/ z = 2 7 0 (M + 1 ) 

mmm 535 

10 N— (l-<y^txyi?y_3-^;p) -lH--l'>^^-5-7^ 
M S : ra/ z = 3 0 7 (M+ 1 ) 
MMM 5 3 6 

N- [2. 2. 2] ^~^K-3 — f/i-) -lH-^>^ 

/P- 5 -75V 
15 MS :m/z = 243 (M+ 1 ) 
5 3 7 

N- (2, 2, 6, 6 —T h^^A-t^y 4--f A<) -1H f^/ 

—/V- 5 — T 5 >- 
MS : m/z = 2 7 3 (M+ 1 ) 
20 M&W 5 3 8 

N- (9-^^-9-Tif^^a [3. 3. 1] 7^-3— fA) -1H- 
MS: m/z = 2 7 1 (M+ 1 ) 

mmm 539 

25 N- (8-^/1— 8 -Tlf tfv^in [3. 2. 1] _ 1H 
— 1* /V- 5 - T $ > 

MS: m/z = 2 5 7 (M+ 1 ) 
^Jfe^lJ 5 4 0 

3- (lH-^fy^/-A-5 — iVl-T^/) - 8 -pif-fr- 8-T-f if is? a 
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[3. 2. 1] #jrfii/-e-x— A , 
MS : m/z = 2 7 3 (M+ 1) 

mmm 5 4 1 

3- [ (lH-^^V-^-5-^;P75y) *^vi"] -8-Tf*tr 
5 [3. 2. 1] %-?#-y — 8 h 

M S : m/ z = 3 2 9 (M+ 1 ) 
5 4 2 

2- (1H — r>^y^-5-^^75/) r/n^^-l, 3 -v*;*— vV©<£ 

10 W!l5 3 2f#fcN- (2, 2-v^^vU-l, 3-^^i^>-5 — f 
- lH-^f^/-^-5-7^ (2 3mg, 0.093 0 mm o 1) <D 

7f7tKn77V (1ml) »1N-St (lml) SrJp^.rMt? 1 . 

5 B#ffiSt«i U7c 0 ^SW^cfcTSJt&SrfltJh U iHftai^tCTttai-S £ t \Z. 

it), 2- (1H — f^/-^-5->f;l/7$y) ^n^^-l, 3 -^_ 
15 ;Ml6mg, 8 4 %) £t#fc 0 

M S : m/ z = 20 8 (M+ 1 ) 

MMM 5 4 3 

2- (lH-^yy/-^-5-^f^) d^^rih^- 1 , 4-^7?y-Z 

20 HJ&#!J 5 3 3 T'#fc t e r t -zf^-)V 4 - ( 1 H-4 ^<?-J~;v- 5 --f /V 
T%J) ^^D^^;w^-h (25mg, 0.0 7 5 7mmol) (Di/ 
fxixi**^ (1ml) »MJ7;VtnSi (lml) ^PttlStM^ 

2- (lH--fy^/-;V-5 — fAO i/^ v^^y-y- 1 f 4-^7^y-Z 
25 h y :7/H*-nffi5Sfcfefi[ ( 3 2 m g , 9 1%) &#7t 0 
MS:m/z = 2 3 1 (M+ 1 ) 
5 4 4 

N- hV5jJ v?^- 3 — r^- 1 ^y*-vl— 5 -/^tDM 

Hli5 3 5T#fcN- (1 -1H — f 1/ 



WO 02/100833 PCT/JP02/05609 

248 

& y J\s 5-7^^ (463 m g, 1.51 mm o 1 ) <D^# / ( 1 0 
m 1 ) mmz, 1 0%P d-C (5 Omg) N ^T^-S'i* (9 5 2mg, 
15. 1 mm o 1 ) ^rJi|S»^T 2 BffMf&iM bfc 0 ± 94 b 5ig»CT@^<fe 
^J£T*£l«£:^*bfc 0 ? ux2frjuJ±/T^*-77k*tox-, ^ohtJn 

£r^*-rs ~t^£<9 N-fc o ^y 3 — r/u- 1 h— f /u- 5-7 

^ (241mg, 7 4%) 
MS:m/z = 217 (M+ 1 ) 
Hlfe0!l 5 4 5 

10 N- [3. 2. l] ±?b~3— Jfrt^Jl') — 1 H — f 

y A*— 5 — T 5 ^©^fife 

■^Mf^^/U^S^i' (8 6 4m g, 5.9 Ommo 1 ) K: 3 !>Hf (5 9 9 
mg, 2.3 6mmo 1) 4rJP^.Tji#U*3ftS6> 7 O <C $ TSi$l b fc 0 ^b<^ 

*£«»»©feasiaiS«i< fcofc^MLteJS U «M 5 4i -e#fc^^A- 3 - 

15 [ (1 H — r ls?"S— As- 5 — <7VT$y) ^^vV] -8-7f\?i/? u [3. 
2. 1] (3 8 6mg, 1. 18mmol) 

anrc*^ (8ml) mifc&tUZ-T, 5 0°C^T 5^ffiWbfc 0 Sk?ftT\ *9 
(4ml) Sr*Dx.-CS^S:^Jhb^ % MjET^^S*bfc 0 fvvzfr 

20 l^th^At«U ^BET^SrS^i-Siifcj:!?, N- (8-TiFfcf 
S^n [3. 2. 1] ^ h-3 — TA-^^Vl-) -lH->f^/-;l/-5-7 
5 >• ( 2 5 8 m g , 8 5%) £#fc 0 
MS : m/z = 2 5 7 (M+ 1 ) 
HJfeM 5 4 6 

25 N— (8- (2-7^7^r->rc^/V) -8-Tiflf^D [3. 2. l] y 

-3— f;v) - 1 H—r 5 - 75 y©^ 

W!l5 2 5TWcN- (8 -Tlf tf~>i* u [3. 2. l]^h-3 T 

-1H — fy^-;V-5-7^y (3 Omg, 0.12 4mm o 1) <D*J 
* f-tV-frAs&T 5 K (1ml) SHSfcElJl&ife* y^A ( 5 2 m g , 0.376 
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mmo 1 ) N 2 - y=cj 3r*/=c- s $-Ji\'~7v % K (38mg, 0.18 9mmo 1 ) 

5 $y=2 0/l/l-cSffl) T'tiL, N- (8- - 
8-Tift^>^n [3. 2. l]^h-3— T^) 
-75^ (40mg, 8 9%) £#fc 0 
MS : m/z = 3 7 7 (M+ 1 ) 
»J5 4 6 ©^feJCSpC"CSJtSSrfT*V\ £XTl£^TmMM 5 4 7~HM 
10 5 6 7©ft^MLfc 0 

Hife#y 547 

N- (8-^ntf/^- 8-Tif tf^u [3. 2. 1] Jr-i? h — 3 — iVV-) -1 
H — f ^^i/— /V- 5-7$> 
MS:m/z = 2 8 5 (M+ 1 ) 
15 5 4 8 

N- (8— i yyut?s\s-8-TlFi?iy?v [3. 2. 1 ] ^ b - 3 — T /V) 
— 1 H — 4 Zs*?"J< — ?V~ 5-7^ y 
MS : m/ z = 2 8 5 (M+ 1 ) 
5 4 9 

20 N— (8 — T y^^-8-T1ftr^ia [3. 2. 1] ^ h - 3 — <f/U) - 

i h— { zs$r*;—jv- 5-75> 

MS :m/z = 2 9 9 (M+ 1 ) 

mnm 550 

N- [8- (v^n:/5vt^9vv) - 8 -Tiffin n [3. 2. 1] h- 
25 -lH-YW-;V-5-7^ 
MS : m/z = 3 11 (M+ 1) 
HJfetfll 5 5 1 

N- [8- (S^n^^vVt'p^/V) - 8 -Ttftfi/^ u [3. 2. 1] ^ h 
-3— <;U] -ih — f>^/-;v-5-7 5> 
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(4 6 3 mg, 1.5 1 mm o 1) <D=^f /— ?V (1 0 
m 1 ) Wmz., 10%Pd-C (50mg) , =¥^T^^ V ^ ( 9 5 2 m g , 
1 5. lmmo 1) £Jl|IM;tT 2B#Pp^pfiil^Ufc 0 -fe^-f h ZifeiZX mJ&%) 

&^-$-Z>ZLb <9 N- t°-<y 3 -- -fyu- 1 f Is^S—A*- 5 —T 

^ (241mg, 7 4%) %'#fc 0 
MS :m/z = 217 (M+ 1 ) 
IHWJ 5 4 5 

10 N- [3. 2. 1 ] Or? V - 3 - Y/V^ ^vV-) -1H — f> 

?^—As- 5 — T 5 ^tD-£j& 

(8 6 4m g, 5.9 Ommo 1 ) ta^i (5 9 9 
mg, 2.36mmol) *n7LXWfr Lfca* k 7 0 °C£ "CM Lfc 0 ^ U < 

i&&mm(D-&frm3:i&< ttotiw^ui-m u jumm 541 twc^^vi- 3 - 

15 [ (1 H — T is^y— ?V- 5 — f;V75y) ^^y^] - 8 -Tlf If v';? n [3. 
2. 1] (3 8 6mg, 1. 18mmol) 

ncrm^^ (8ml) ^^PxlT, 5 0 °C(CT 5 NfR^ b/c 0 7k?£T\ 

(4ml) ^Dx.-C^^lhLfcm. MT^Sr®* Lfc 0 ^nn* 

20 m-rhv ?j±^xm.mu mmr^m^^i-^^tKxv, n- (8-rifbf 

v-^n [3. 2. 1] h-3'-- f A^^/U) -lH-^^-;V-5-7 
^ (2 5 8mg, 8 5%) £#f Co 
MS :m/z = 2 5 7 (M+ 1 ) 

m -mm 5 4 6 

25 N — (8- (2-7^/^r^^) - 8 -Tif If v-^ n [3. 2. l] ^ b 
-3 — </V) -iH-'<C^¥^—Jl<-5-T^^<D£>f& 

mMM5 2 5XmtcN- (8-Tiftf^^n [3. 2. 1 ] h - 3 

/V) -1H — f^^-;l/-5-7 5y (3 Omg, 0. 1 2 4mm o 1) <£>^ 
> ^A-^/l^T 5 K (1ml) mffitZldi&;*7 y<>A (52mg, 0.376 
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mmo 1 ) , 2 -7a:y^v'xf;i/7'n 5 K ( 3 8 m g , 0.18 9mmo 1 ) 

% f)V-fy =7 J* $ n y sfyy n njsfc^iN/V ^ y —)\>—/ V V rc^y^T 

5 ^=2 0/l/lTiffi) TifMU N- (8- - 

[3. 2. i]^^h- 3 -^^) _ 1H — f^^/^^g 

-7?V (40mg, 8 9%) £#fc 0 
MS:m/z = 3 7 7 (M+ 1 ) 

5 4 6 ®^£fc:pCTSJ&£fT#V\ WT^^fH^M 5 4 7 —HJfctfij 
10 5 6 701M^U 0 
^jife^il 5 4 7 

N- \f;\y~ 8-Tlf bfv^ n [3. 2. 1] ^h-3— _ x 

H — f^/-;V-5-7$> 
MS:m/z = 2 8 5 (M+ 1 ) 

15 mnm 5 4 8 

N- (8— fy7 B ntVV-8-Tiffv'^n [3. 2. l] ^~^f-3 — < ;V) 
-lH-^>^;l,-5-7 5y 
MS:m/z = 2 8 5 (M+ 1 ) 
5 4 9 

20 N- (8— T Vzf^/U-8-T1fl?i/?u [3. 2. 1] h-3— TAO _ 

1 H — < —JV -5-75 V 

MS:m/z = 2 9 9 (M+ 1 ) 

HJ60»J 5 5 0 

N- [8- (^^a^Wf;V) -8-TifbT^^n [3. 2. 1] ^ h- 
25 3-Y;V] 

MS : m/z = 311 (M+ 1 ) 
5 5 1 

N- [8- (^n^drv'/l^^V) -8-Tiftf->^n [3. 2. 1] ^ h 
-3— -1H — f yV-5-T$^ 
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MS : m/z = 3 3 9 (M + 1 ) 
MMM 5 5 2 

N- [8- (2 -7^— - 8 -Tlf Ifv^ a [3. 2. l] h- 

5 MS : m/z = 3 4 7 (M+ 1 ) 
Mti&M 5 5 3 

2- [3- (1H — (Z/^S— — f^75;) [3. 
2. lj^h-s — fyi/J ^i?y— /V 

M S : m/ z = 2 8 7 (M+ 1 ) 

io mmm 554 

3- [3- (iH->fyy^-5 — f;i/7$y) - 8 -TlFlfi^ a [3. 

2. 1] h- 8— f/V] ^ta>*>- 1 JV 

MS :m/z = 301 (M+ 1 ) 

mmm 555 

15 N— [8- (2-^ h^r^^/V) -s-nftf^ti [3. 2. 1] ^ h - 
3 — tft>] -lH-^fy^/-;V-5-75y 
MS : m/z = 3 0 1 (M+ 1 ) 

mM®i 5 5 6 

N— [8- (ff7t Kp- 2 H— 2 —4^^ ^A^) — 8— TlFtf^ 

20 n [3. 2. 1] h-3— < ;V\ - 1H- -fy^/- /V- 5-7$i/ 
MS: m/z = 3 4 1 (M+ 1 ) 
5 5 7 

3- [3- (lH-^W-;V-5-^^7$;) -8-T1ftf^c2 [3. 
2. l]*?h-8 — (M -7x2/<^=. h 
25 MS: m/z = 2 9 6 (M+ 1 ) 
^Jfe^iJ 5 5 8 

2- [3- (1H — f^^y'— — <;vt%/) - 8 -TIF' a [3. 
2. l]^"^h-8 — f^]T-fehT5K 
M S : m/ z = 3 0 0 (M+ 1 ) 
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MMM 5 5 9 

N- (8-^7V-8-T1flf->^T3 [3. 2. 1] 3rfh-3-' < )V) -1H 

MS : m/z = 2 7 1 (M+ 1 ) 
5 MM®] 5 6 0 

N- (S-.Ty^-S-Tiftf^^u [3. 2. 1] ^"^ h- 3— f/V) -1H 

— f y^y—zu- 5 - T 5: > 

MS : m/z = 2 8 3 (M+ 1 ) 
5 6 1 

10 N- (8-^h-3-^-^-8-Tiftf>-^n [3. 2. 1] ^-^f- 3 -^ 
/V) - 1 H — T l/tfy—JV- 5-7$> 
M S : m/ z = 2 9 7 (M+ 1 ) 
^l»J 5 6 2 

N- [8- (3 2 -rcr^v) _ 8 _ Ti f tfc^^d £ 3 2 x j 

15 -1H — fy^/v-5-7^y 

MS :m/z = 311 (M+ 1 ) 
HJfeM 5 6 3 

N- [8- (v'^n^ntV^f/l/) 8-7f^n [3. 2. 1] ^ j> - 
3 — f/U] -lH-^>^/^-5-7^y 
20 MS : m/z = 2 9 7 (M+ 1 ) 
HJfe0!l 5 6 4 

1- [3- (lH-^>^-;U-5-^;V7^y) -8-nftfv-^n [3. 
2. 1] ^-^h-8— f/V] ^p^^_2-^— /V 
M S : va/ z = 3 0 1 (M+ 1 ) 
25 MM&i 5 6 5 

[3- (lH-^^/-;W5-^;y7$;) -8-T-T^v'^n [3. 2. 
1 ] ^"^ h- 8 — (A/\ T-fe h~ h y/P 
MS : m/z = 2 8 2 (M+ 1 ) 
5 6 6 
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4- [3- C1H-- fV^y- JV- 5 — f/V7^) - 8 -Tif t^>^ n [3. 
2. 1] ^ 1—8-^] YV/V 
MS : m/z = 310 (M+ 1) 

mmm 5 6 7 

5 N— [8- (2, 2, 2-yV7;l'3rxi^=3-;V) —S-T^^^fn [3. 2. 
1] ^ h— 3-4^1 -1H — {^-/I'-S-T^y 
MS:m/z=3 2 5 (M+ 1 ) 
MMM 5 6 8 

N- (8--^v>A— 8 -TIF fcfv^in [3. 2. 1] ^ h - 3 f >V) -\ 

10 H T >¥-J—jV- 5 — T $ ^<D^J& 

^WU5 2 5 T?#fcN- (8 -Tiffiy^ u [3. 2. l]^}>-3 f 

^) _ ih r >-^V-/l— 5 -T =• > (7 3mg, 0. 3 0 1 mm o 1) CDS? 

^DD^^y (1ml) liti^yX7;Vft K (37/i 1 , 0.364 

mmoi), h v r± y^-^mih^^m-r v y vj» a 2 7m g , 0.599 

15 mm o 1 ) &1]Ux.mm.X* 2 5 B#P B lfKj$ Lfc G ISfPfiWTk^^P^TS^^lh U 

N- (8— -Tflf^n [3. 2. 1] ^ h - 3 — f/1^) 
-1H — fy^/^-5-7 5V (52mg, 52%) £r#fc 0 

20 1 H — NMR (DMSO-d 6 ) 6 ; 1.6 8 (2H, m) , 2.0 1 (6H, 
m) , 3.0 6 (2 H, m) , 3 . 4 8 ( 1 H, m) , 3.5 0 (2 H, 
s), 5.21 (1H, br) , 6. 4 7 (1 H, s) , 6.8 5 (l H, 
d, J = 9.2Hz) , 7.18-7.40 (6H, m) , 7.73 (1H, 
s) , 1 2. 5 5 (1 H, s) . 

25 HMJ5 6 8 (DjjmcmZXfcJfc&fttel,^^ UTfcTjk-fmtfcffl 5 6 9 
5 7 2^b^^r^bfc 0 
MMm 5 6 9 

N- (8-i/^o^/l— 8-T-^^^^n [3. 2. ll*?h-3 — f/U) 
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MS:m/ Z =2 9 7 (M+ 1 ) 
MMM 5 7 0 

N- [3. 2. l] — f 

M -1H — )V- 5-T$ ^ 
5 MS:m/z = 311 (M+ 1 ) 
HJS^iJ 5 7 1 

N- (8-->^n-.3ri^L — [3. 2. 1 ] ^ h - 3 --f 
71-) -lH->f^y'-;l/-5-7^ 
MS : m/ z = 3 2 5 (M+ 1 ) 
10 5 7 2 

N- (8-7-h^t Ki3-2H-t 0 ^>-4-^'^-8-7'lf^^^n [3. 2. 
1] ^-^h-3— Y/V) -lH—fy^^-5-7 5> 
MS :m/z = 3 2 7 (M+ 1 ) 
H»j 5 7 3 

15 2- [3- (lH--<yyy^-5-^^7$y) -8-Tiftf"v-^o [3. 
2. 1] J^h-8 — < JV\ -2—Jr5ry=z$>;—jV(n<g-J$ l 

M#l5 2 5T?#fcN- (8-TiflfiX^a [3. 2. l] ^h- 3 _^ 
/P) -lH-^^^;V-5-7?y (lOOmg, 0.41 3mmo 1) <T> 
■^f;^M7U' (1ml) I«fcKa^« (32mg, 0.4 2 
20 ImmolK 1 - t Kn ^->^yy h y 7/- ( 7 6 m g , 0.496 

mmol) , 1— ai^yv— 3 — (3~i?^?-jUT^ /y°vl?M -jjfrigV'J §; 
K • ±&Mi& (95mg, 0.496 mm o 1 ) ^M^^Xm^X 2 3 B#^m# 

25 «I^P-7h^77^f- (2 00 x 20 0 x 0. 5 mm 4#\ ^ n 

n ^ y — i 5 / 1 -r-MPJ) fc-c*MSiu 2- [3- (lH-4> 
^V-5-^^7^) -S-Tf^^u [3. 2. l]^-^b-8-^ 
71-] -2-^yx^;^ (1 3mg, 11%) 2r#fc 0 
MS :m/2 = 30l (M+ 1 ) 



WO 02/100833 PCT/JP02/05609 

254 

5 7 5 o-fb^^^bfco 
5 7 4 

N- [8- h*isT±^M [3. 2. l] ^ h 

5 -3— -1H — f >^V-yl— > 
MS :m/z = 315 (M+ 1 ) 

mMm 575 

N- [8- - 8-Tif t^>^ c [3. 2. 1] ^ 

h - 3 — f/V] ~ 1 f ^y*— A— 5 -T ^ > 
10 MS: m/ z = 3 7 7 (M+ 1 ) 
mMM 5 7 6 

N- (1 -Tlffcfv^n [2. 2. 2] ^ h - 3 — 1VV) -1H-Y>^- 

*WJ5 3 6-C#fcN- (1 -T-Tfi/^ cr [2. 2. 2] sT^h-3 f 

15 /U) -1H — fy^/-/U-5-75y (178mg, 0.73 mm o 1 ) coy 

? y — jv (5mi) mmz 1 N--m.m/i/^s^— "riV ( 3 m 1 ) ^P^TM. 

T'lB#P^#bfc„ ^=>vl^n--iF-/V (15ml) ^P^fe^, ^C/c|S^^5 
3fcb, V^)\>aL—^-;\,mfr, 9, N— (1 -nFtfv-y n 

[2. 2. 2]^-^h-3 — <)V) - 1 H-^f 5 - 7 5 y • 2Si 

20 t (2 10mg, 9 1%) 3r#fc 0 
: 184~188t 

^»!)5 7 6 (Djjmz-mv,xfcm&ftt£\,-s^ ^TK^-rmmms i i<D\^m 

Sr-a-^fe bfc 0 fcfc U 5 5 3 2 - [ 3 - ( 1 H—4 ^■Fif—sU- 5 

— f^75 7) [3. 2. 1 ] 1 — 8 —^;V\ — 
25 ^^^(C^^fco 
5 7 7 

2- [3- (lH-^y/^-5-Y;l/7^y) -8-Tif t^>^n [3. 

2 . 1 ] h- 8 — f,i/J / — ,u . ~mWii& 
fi&M, : 15 4—15 7<C 
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miMM5 7 6©^fcJp£TKJ&«rfTfcv\ UTK^-rMMms 7 8 tfXb-g-^ 

bfc 0 fcfcU Ilifc^iJ 5 4 7 T?#fcN- (8-^0 tVV- 8 — Tif If 

p [3. 2. 1] ^ h-3— tao -ih — f yy/- A—s-r^vsrjf;^ 

5 H»J 5 7 8 

N- (S-^utVl— 8-Tiffc^>^a [3. 2. 1 ] ^ h - 3 ;V) -1 
MM, : 1 9 8~2 0 3°C 

W372 (b) N mmms 7 i (D^mz.m^xK^n^. ^rr&^-r 
10 mmm 579-580 <Dit&m*&i& v± a fc*ru mmm 4 6 9 -e#fc 4 - ^ 

5 7 9 

5- (4-T^ 0 -^^-dr~» -4-p< h^rv-- 1H — f >y 
1 H — NMR (DMSO-d 6 ) 6; 1. 57 (1H, m) , 1. 83-2. 
15 0 2 (5 H, m) , 2. 85-3. 00 (3 H, m), 3. 14 (1H, 
m), 4. 04 (3H, s) , 4. 3 3 ( 1 H, m) , 7. 10 (2H, 
s), 8. 1 5 (1H, s) , 13. 00(1H, br s). 

mmm 5 so 

4-^h3->-5- (4- tf^y v>~jv3r**/) -ih — fy^y-yv.-st 

20 ±& 

1 H — NMR (DMSO-d 6 ) 5; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 0 3 (2H, m) , 3. 2 4 (2H, m) , 4. 0 8 (3 
H, s) , 4. 33 (IH, m) , 7. 12 ( 1 H, d, J = 8. 8H 
z) , 7. 14 (IH, d, J = 8. 8Hz) , 8. 19 ( 1 H, s) , 
25 8. 8 2 (2H, br s). 

mmm 372 ( b ) % mmm 377. mnm 327 <D^m-m cx^^n^ 
mMm 5 8i 
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h*u- 5- o-t^y it-As***/) -ih — ■ —mm. 

1 H — NMR (DMSO-d 6 ) 5; 1. 64 ( 1 H, m) , 1. 80 (2 

H, m) , 1. 98 (1H, m) , 3. 04 (2H, m) , 3. 2 5 (2 
5 H, m) , 4. 1 2 (3H, s) , 4. 3 0 (1H, m) , 7.12 

(1H, d, J = 8. 8Hz) , 7. 1 8 (1H, d, J = 8. 8Hz) , 
8. 24 (1H, s), 8. 60 (1H, brs), 9. 02 (1H, br 
s) . 

mmm3 8 5 (Dj?mz.mtx5L]fc&?Tts:\,\ siTi^-rmmms 8 2^mmm 

10 5 8 3 (DW^m^^L Lfco tcfd U Ife&fcM 4 6 9 "C#fd 4 - * h ^ i/- l H - 

mmm 5 8 2 

trans-3- [ (4-^ 1 H — i I?— As— 5 — ^/^) tti/'] 

15 1 H — NMR (DMSO-d 6 ) 5; 1. 11 ( 1 H, m) , 1. 30-1. 

5 6 (5H, m) , 1. 65 (3H, m) , 1. 9 6 (1H, m) , 3. 

0 4 (1H, m) , 4. 0 2 (3H, s) , 4. 4 6 (1H, m) , 7. 

0 9 (2H, s) , 8. 10 (lH„s), 12. 95 (1H, br s). 

mmw 5 8 3 

20 cis-3- [ (4-^ F^-IH — r Is&V—jV— 5 — { ;U) is? 

1 H — NMR (DMSO-d 6 ) 5; 0. 89 (1H, m) , 1. 04-1. 
23 (3H, m) , 1. 45 (2H, br s) , 1. 68 (2H, m) , 

I. 9 3 (1H, m) , 2. 0 8 ( 1 H, m) , 2. 5 1 (1H, m) , 
25 3. 9 7 (1 H, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 

8. 11 (1H, s) , 12. 96 (1H, br s). 

mmM3 8 5, mm.M3 2 7 <D^m^m^xR^n^\ sxT^-r^mm 

5 8 4 5 8 5 O^^^^U^io tctl U MMM 4 6 9 -&&1t 4-p< 
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mmm 5 8 4 

trans-4- [ (4 - * b *r*s— 1 H-^f ^f-S— JV- 5 -^T/U) t^rv'] 



1 H — NMR (DMSO-d 6 ) 5; 1. 30-1. 5 3 (4H, m) , 1. 
5 9 4- 2. 0 6 (4H, m) , 3. 04 (1H, m) , 3. 97 (1H, 
m), 4. 04 (3H, s), 7. 09 (1H, d, J=8. 8Hz), 

7. 10 (1H, d, J = 8. 8Hz) , 7. 92 (3H, br s) , 8. 

13 (1H, s) . 
"$mM 5 8 5 

10 cis-4-[(4— * h^r-^-lH — i Is PS— ;V~ 5 — (M 

'H-NMR (DMSO-d 6 ) 8; 1. 55 ( 2 H, m) , 1. 76-1. 
84 (4H, m) , 1. 9 0-1. 9 5 (2H, m) , 3. 07 (1H, 
m), 4. 0 7 (3H, s) , 4. 3 0 (1H, m) , 7. 11 (2H, 
15 s), 7. 92 (3H, br s), 8. 15 (1H, s) . 

mMmz 6 5. mmm3 8 i <DjjmcmzxKjfo%:ftte\,\ uT^^-rmmm 

5 8 6 ~H«iJ 5 8 8 <DW&m*&& Lfc D fcfc U 4 7 4 4 - 

( h y * ^/P) - 1 H — T ^?-J—jV- 5 ^^i(Sf^ffiV^c 0 

H»J 5 8 6 

20 trans-4- {[4- {Y }) Z7 fr-fru -1H — f /V— 5 - 

MS : m/ z = 3 0 0 (M+ 1 ) 
HJfefcl 5 8 7 

cis-3-{[4-(hy ^/^n^^) - 1 H — T V^^—yi^- 5 
25 ^] %/? v^-3r-9-l/T^ > 

M S : xa./ z = 3 0 0 (M+ 1 ) 
MMM 5 8 8 

c i s-4- { [4- (hy7/ktn^^) -lH--f>^)/-/i/-5-^ 
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MS:m/z = 3 00 (M+ 1 ) 
HJfitfiJ 5 8 9 

5- (Tif^V- 3-4/\s%-$-» ~4 — ?i^jU- 1 H — < 1/ V* - JW&ffr 
(a) 3L=f-)V 5- O^v^V (2-=^h*i/- 2-**cy^M 757] 
5 ^yi-h©^ 

^t#ffl^CT> ^^c^^TN-^^-^i^y x^i/x^r^ (2. 0 

g, 0. 0103mol) c£>7ir f-MJ;V (40ml) Igfe, h V ^^JVT 
73ml, 0. 0 1 24 3mol) , 5-7n^MWl 3l.=$-;Vxl^ 
TVl' (1. 72ml, 0. 0109mol) OttM, 1 ttDQ&iltfE 

10 Ufc 0 9i$Mtt. »E»IBb#feil*:aaESr7k (2 0 0ml) % f^^/v, (2 

oom ix 2) T-tttau *r«Ji*«i7K«EBft^^V!>AT?ftiftufco msr 
^m^v-e^m) 5- OOvVv (2-^h^iy-2-^-^y 

T$y] ^y^yx- h (l. 2 4 7 3 g, 3 7%) <gr#7c 0 
15 (b) 3i^/v l t^*jA,- 3-^y7f/N s y- 2-#;Vzi?^>W h 

S»)53£H*5Tx ^a^ioV^T Wloi^ (10 0ml) f21%wt. h JJ 17 
Axh^i/K-x^;-/!^ (1. 23ml, 3. 31mmol) ^P^^ 
20 — 1/ • — ^- h^S^SrJS^TaBteLfc. ^tU^^V 5- C-OSM' 
(2-xhd f -~>-2-^yxf-;V) 757] ^y^yx^h (9 6 5. 9mg, 
3. Olmmol) <D h/l^v (50ml) 1 . 5^i j miTLfc, 

3* 2 1%wt. thy !7A^h^VK-^^y— (l. 23ml, 
3.31 mm o 1 ) SrilflQ Ufc 0 * 6 tc 1 B#M$U h/Voi^ (30ml) £M 
25 «*Lfc„ 5B$W&, RfSflStt** (2 0 0ml) ft^c^vV (100 

mix 2) ^ttfflU «^^M7X«^^^l7^r-^bfc 0 ^^^^jE 

9vUTi£tB) "CfftjBk 1— <^7l— 3-^ 77^n°V- 4-#/W£ 
sSF->V— b (15 8. 5mg, 19%) N fc^t^x^v i — <^^p-3_^- 
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*VTM^-2-t>)Vi$3c*s\s— Y (2 13. 8mg, ti=»7 5%) 
(c) 1 -^S*J;VT1i;*>-Z-*l/<D<k$L 

M#H^T, ^^jov^T^^v i — 3 -^yrf^y- 4 

5 -#/l^/}?3r i/ix— h (15 0mg, 0. 5 4 5 mm o 1 ) (D=^f / — J\> (1 

ml) 7 5%-M« (2ml) ^Px. % 120WfiLt o 3 

1 — <V^- 3-^-dryr-feV^^-2-^/V#^-->l/- h<D^#3 (2 0 0 
mg, ti=^7 5%) <D^9S—jV (1ml) 7 5%-«zk?« 

10 (2ml) I'M, 1 2 0°CK:M.Lfc o 1 2B#R0#> ^J&;f&T£»bM.b > 

$n<Dfcifcmmt'&tntrmz%LZ\ 2M-7kmib-r h y ^ a 7 .M«t?p h= 8 «t 

bfc„ Z.tl&. g^m^/V (5 0m IX 2) t'ltiiU «lji£&§7.k}»^ 
* v- !7 A -C<6flfc b fc 0 r. ft Ir^EM b# b ft fcglS 3r V V t> f)Vts y i» ? o 

15 3-^"^ (118. Img, 5 3%) £r#fc 0 

( d ) 1 —- <>- vvl^T V - 3 - ah— ;KZ)M 

^f#ffiMT. 0°C(^*5V>T1 — <y-^7tV-!>-3-t> (15mg, 0. 
0 7 3 8 mm o 1 ) <D^x^x-f;l/ (lml) 7k3frffc I» ^P^T/I" 

5-r>A(i. 4mg. 0. 0 3 6 9mmo 1 ) iOi, tfiiC#?SLfc„ 3 0^ 

20 Rmmmtok, 2M-^m^-r h y y^mm, fo<Dm\zto*.it 0 

^ ^ — (^ n n ^ y — ^T^gtH) 2 _^ <^^rif^>- 3 

(16. 2mg, 10 0%) £#7t 0 
(e) t e r t -y'f ;V 3 - t Kn ^>Tif^ 0 ^- 1 — jtM^ap-S/U— ho 
25 ^ 

M^#IS^,Ts Siaicdsv^-C 1 -^Vi^Ti?^^- 3 -$-—;\> ( l . 0 7 2 
g, 5. 2 2ramol) Ox^y^v (4 0ml) ifc 10%-Pd/C 
5 0%wet (5 0 0mg) , (2. Og) ZMtL, iKbfc 0 
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Silib^JIIO^on^^ (2 5ml) 0°C\CXi/- t ~7* 

h (1. 3 2ml, 5. 74mmol) £2)D;i N 3 0>ft%M 
ifi^#^Lfc 0 2. 5B#fTO % 7k (10 0ml) kl#L^ nu/JvK^ (50 
mix 2) T?**m#> «JS^^E7Mm^^v'!>^-C^b/c 0 m^rMH 

(946. 7mg, 84%) £#fc 0 
(f) 5- (T^s<>- 3—^ jV^r^ri/) -4-^f;V-lH-^fy^-/V 

10 ^f#ll^,T, 0°C{^*5V>X^»J4 0 2Tl#fc4-p<^- 1H-- 

— 7^— 5 — ;V (69mg, 0. 466 mm o 1 ) (DT hyt Kd77> (4 
m 1 ) m$\Z-, MJ7j^V*77^y (146mg, 0. 5 5 9 mm o 1 ) % 
tert-^^-^ 3 - t Kndf^T^y- 1 -77/1^3^1/- h (10 0 
mg, 0. 4 6 6mmol) % *?4 y^n ^7/i?*;VJi?^i/ V— b (10 1 

15 /ul, 0. 5 12mmol) &Mx.tc 0 3 0## N *»»C#li.LilWQIH£Lfc 0 

h y !7A7}c^T*Sfe^Lfc 0 7k«Sr^ np*;i/j,TSttffif, ^4$Ji£&t7kfifc 

^a^h^^^^— (^i^-v/s^^^/u-e^ttj) ttisifco mmzxn<b 

20 n^^/Vgrp<^y— /l- (2ml) tcMPU 4N-SSf-^tV (2 

ml) £;&P;tfc: 0 lS#Wf> ^JIMtl btifcM^ ^ ^ / ^ 7V (5ml) Id 
igfilU 2M-7km^hy ^-^7k^?:?iTbpH= 1 0£ U/Co C^^IE 
ML#e>^caS^t>V^y-/i- (5ml) fclgftPU ^VX^f/is (lg) 
^D^MflEM#f^bfc 0 ro|l^§r^y P7h^7^ 

25 (7 o n ^ / ^ p n ^ y (l% — T^^ — T 

7k) X&m) "CM^U 5- (T-eV-^-3— fAO*-^) -4-^^/L—lH 
— f (45. 1 m g , 39%) £#fc 0 

IR (neat) cm -1 ; 3220, 2941, 1512, 1217, 7 
1 5. 
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mmm 590 

trans-2, 2 - v>p< 5vV- 5 - [ ( 4 1 H — ( is-FV—jV- 5 

(a) cis-3-7?/-4, jV • W£M.<D& 
5 J$ 

3-Tv ? K-4, 4-^f;^n^fyy (7 0 0mg, 4. 2 
mmo 1 ) (D^ & S ' — /V (10ml) ^TK^b*!^^ MJ ?A (4. 2 
mmo 1 , 1 6 Omg) lriB;r'>ifo^p U t©fi2 0^#L7t o 
H^Sff*^^ (10 0ml) KlT^U tSfP^ifc-X (1 0 Om 1 x 2) 

%ks Zm&±mffil Om l It'iETMLfco *9J—A> (30ml) T?jfrJR 
1 0 %/<5S? £ i^Hf (50% wet, 200 mg) b7K*# 
BB*tTfc"rM-Cll*RBIH^Ufco ^m*-^?^ h5ilLfc#. ^SrMffiT 

15 cis-3-7$y-4, 4-^y n^dflh/— ,b • 4g^?±& (7 2 O 

m g , 9 5%, Ul5%Otrans m'\±fc%ft 5 ) £ fi-fe^ £ bX#7h 0 
1 H — NMR (DMSO-d 6 ) 6 ; 0. 85 (3H, s) , 0. 98 
(3H, s), 1. 05-1. 80 (5H, m), 1. 90-2. 00 (1 
H, m) , 2. 7 9 (1H, m) , 3. 40 (1H, m) , 4. 8 0 (1 

20 H, b r s) , 7. 9 9 (3H, m) . 

(b) c i s-2- (5-fc Kn^i/-2, 2 - is J f-AsU9 w^^isA) — l 
H — Cy^i/K— 3 (2H) -^y©M 

c i S-3-75/-4, 4-^^f-/^>^u^-t/— • mfcjft (5 0 0 
m g , 2 . 8 mm o 1 ) (DtK (10 ml) W0.\Z.TM f=MJ;V (5ml) „ 
25 »y !)A (3. lmmol, 4 2 3mg) $3 <£ tJ<N -#^/tf:r. f^rv-^^/b 
$ K (3. lmmol, 6 7 Omg) SrSSapb-t©** 2B#|HJSM*Ufco WW 

ct^cis-2- (5-tKn^r~>-2, 2 - v 5 ^ ^jV'sf n^dr *>vl<0 — 1H 

— r y-r >- K— ^- 1 , 3 ( 2 h) ( 4 0 0 m g , 53%, «io %© 
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trans JWfe#«r#5) SrS6»*fc lt#t 

1 H-NMR (DMSO-d 6 ) 5; 0. 90 (3H, s), 1. 05 
(3H, s), 1. 30-1. 75 (5H, m) , 1. 80-1. 95 (2 
H, m) , 2. 84 (1H, q, J = 12. 5Hz) , 3. 69 (1H, 
5 m), 4. 04 (1H, dd, J = 3. 1, 13. OHz), 7. 65-7. 
9 0 (4H, m) . 

(c) trans-2-{2, 2-^f;l/-5- [ (4-^f;V-lH-^y 

— < A>) ^-^riy] ->^n^f v^v} -1H — fy-f>K— ^— 1 , 
3 (2H) -Vi>rl/(D'ki& 
10 ^M(I4 .0 2 Tl#fc 4 - ^^P- 1 f y^y-;!.- 5 - (5 0 0 

m g , 1 . 8 3 mm o 1 ) (D V/V^ls ( 8 ml) ^&KX c i s — 2 - 

(5- t Kn^ri/— 2, 2 — i/t^llsis? ^-^M -lH-fy^yK^V 
-1, 3 (2H) — (40 0mg, 1. 5mmol) „ k>f 



V-n-zf^/lsfcXTfr^ls (4 94mg, 2. 1 mm o 1 ) SrSSflPU 1 0 0°C}C 

£: v- y # ^/l^fr 7^^DYh^77^- (^^^V/f^^^Vl^l^fca) -Cff^J 
U trans-2-{2, 2-v ! ^^-5- [ 

20 ^-/V- 5 ^-^r->] ct^^rv'/U} -1H-- fV-fy K— /U- 1 , 3 

(2H) -v^^ (3 6 0mg, 6 1%, »lO%0c i s#:^r#5) £#fc 0 
'H-NMR (CDC1 3 ) 8 ; 1. 00 (3H, s) , 1. 08 ( 3 H, 
s) , 1. 3 5- 1. 5 0 (1H, m) , 1. 7 0-2. 2 0 (4H,m) , 
2. 59 (3H, s), 3. 05 (1H, dt, J = 2. 6, 13. 5Hz), 

25 4. 6 5-4. 7 8 (2H, m) , 7. 09 (1H, d, J = 9. OHz) , 
7. 24 (1H, d, J = 9. OHz) , 7. 67-7. 75 (2H, m) , 
7. 76-7. 85 (2H, m), 8. 03 (1H, d, J = l. 1Hz), 
10. 04 (1H, brs) . 

(d) trans — 2, 2-^f;V-5- [ (4-^f^-lH-^y^y- 



WO 02/100833 PCT/JP02/05609 

263 

trans-2- {2, 2 — [ lH-^fV^/ 

-^-5-^/1^) itf-^v'] n^^r^/l-} -1H — f y-Y >- K^-A— 1 , 3 
(2H) -^tf-^fc, ifiCT3 0%-^f^7$V/x^/-;l' (10 ml) 

;V#:7 a-s' 74 — n V7fr/lsj±-^f n n/jv^A/y $ J — A> / (l 

%-T>*-7*m8o =20/1 xmm tshhru t r a n s - 2, 2 

$ > ( 1 4 3 m g , 60%, **J1 0 %<D c i s 5 ) £#7t 0 

10 1 H-NMR (DMSO-d 6 ) 8 ; 0. 79 (3H, s) , 0. 94 
(3H, s) , 1. 10-1. 90 (6H, m) , 2. 39 ( 3 H, s) , 
2. 74 (1H, dd, J = 4. 1, 10. 4Hz) , 4. 49 ( 1 H, m), 
7. 09 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J = 8. 8 
Hz) , 7. 99 (1H, d, J = 0. 9Hz) , 12. 85 ( 1 H, br 
15 s) . 

MMffl 5 9 1 

c i s-2, 2 -Z/^^Jls- 5- [ (4-^f;l/-lH-^y^/-;b-5-^f 

(a) trans — 3- (1, 3-S^-^y— 1, 3 - i? fc Kn - 2 H-^T y-f 
20 >K— /V— 2— ^/VO —4, 4— v ? y^^v/^t3^=^rv'^ 4--Fo^v'x 

- h- 

B»J 5 9 0 l31X#btl/fc c i s-2 - ( 5 - t Kn^>- 2 , 2 - v>y 5vV 
S^a^^yl/) -lH-^fy^yK-^-l, 3 (2H) —V*^ (5 0 0 
mg, 1. 8 3mmo 1) Orh7tKn77y (10ml) ffc 3°C^T 
25 4-zFD^|fi (3 2lmg, 1. 0 5 mm o 1 ) , hy7i-;l/*^7^ 
> (5 7 6mg, 2. 20mmol) „ 4 0%-^^7^/^ ; ^>vi/- 
h/h/l/rc^^ (1. 0 0ml, 2. 20mmo 1) £An>t, ^.BklTiMM 
# Lfc„ Rj£i|£&««t LXftt>tl1tm&&, is})* 7A;?PTh^77^ 

- ^1?->/BW6^^-e«EW) -eWJKU trans-3- (1, 3-v>tf- 
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=3f-y-i, 3-i?t KD-2H-- fy-ryK^-2-> r^) -4, 4-zs??- 

/W^o^^S^V 4--hP^>/x-h ( 5 0 9 m g , 6 6%) £r#fc e 

1 H — NMR (CDC 1 3 ) 6 ; 0. 90 (3H, s) , 1. 05 (3 
H, s), 1. 3 0—2. 0 0 (6H, m), 2. 85 (1H, q, J = l 
5 3. 4Hz), 3. 6 9 (1H, m) , 4. 05 (1H, dd, J = 3. 5, 
13. 4Hz), 7. 66-7. 75 (2H, m), 7. 78-7. 87 
(2H, m) . 

(b) trans-2- (5-tKo**/-2 1 2 —*J* ^frls? V2^3?*s/u) 
-lH-^y^yK-^-l, 3 (2H) -&ytXD'&jSL 

10 trans — 3— (1, 3— Zs&^y — 1, 3 — S?fc Kn — 2H-- f y«( V F 
— /U— 2 — i /V) —4, 4—xs^^/Vi/->/u^$ri//v 
(4 2 Omg, 1 . 0 Ommo 1 ) (D* ? J — /V (10ml) trF7tKn7 

(iomi) (om&mmmz., 3^x28%-^^; vj** y**sy (o. 

24ml, 1. OOmmol) Srflnfc, 0°C|CT3 O^FbI tV^TtfitT3 5 

15 #t»#ufc 0 s/s»E»c o . 5M-ti$,m7kmz v v j**mm*iM7L, p h= 4 1 u 

trans-2— (5-tFn^>-2, 2 — ^y ^/Visf n^f-Sz/U) -1H 
20 — f V-f is K— /V- 1 , 3 (2H) -VJris (2 3 1mg, 8 5%) %#fc 0 
1 H — NMR (CDC 1 3 ) 5 ; 0. 93 (3H, s) , 1. 02 (3H, 
s), 1. 25-1. 40 (2H, m) , 1. 55-2. 00 (4H, m) , 

3. 04 (1H, dt, J = 2. 9, 13. 7Hz) , 4. 31 ( 1 H, m) , 

4. 55 (1H, dd, J = 3. 5, 13. 4Hz), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 (2H, m) . 

(c) cis-2-{2, 2 — is^^-A — 5- [ ( 4 - y 1 H — ( ^S&V 
—/v—s—^/v) ^r^-is'] is? u^*r*/M -1H — fy/f^K-^-l, 3 

(2H) 

HWJ5 9 0 (c) OjWfeHifllCTRjSSrtT/jrv^^U*:. 



WO 02/100833 PCT/JP02/05609 

265 

1 H — NMR (CDC1 3 ) 5; 0. 92 (3H, s), 1. 12 (3H, 
s) , 1. 20-2. 20 (5H, m) , 2. 5 1 (3 H, s) , 3. 0 

4 (1H, m) , 4. 00-4. 15 (2H, m) , 7. 11 (1H, d, 

J = 8. 8Hz) , 7. 24 (1H, d, J = 8. 8Hz) , 7. 67-7. 
5 7 5 (2 H, m) , 7. 76-7. 85 (2 H, m), 8. 0 2 (1H, d, 
J = 0. 9H z) . 

(d) trans-2, 2 — 5?* ^7P— 5 — [ (4 — ^ ?vU— 1 H— -f Zs&i/ — 

»^!i5 9o (d) (Djjmzm i:tsj& v l fc Q 

10 DuK : 170~171t 

1 H — NMR (DMSO-d 6 ) 6; 0. 79 ( 3 H, s), 0. 87 
(3H, s) , 1. 0 0-1. 6 0 (6H, m) , 1. 7 0-1. 9 5 (2 
H, m) , 2. 30 (1H, dd, J = 3. 7, 11. 9Hz), 2. 37 
(3H, s) , 3. 98 (1H, m) , 7. 10 ( 1 H, d, J = 8. 8 
15 Hz), 7. 27 (1H, d, J =8. 8Hz), 7. 99 ( 1 H, d, J 
= 0. 6Hz) , 12. 87 (1H, brs) . 
m$&M 5 9 2 

1- {4- [ (4-^f;l/-lH — OflS— /V-5-^/V) V^u^ 
20 (a) 4- { [t e r t -^5vV (v^^VV) ttis] ^pv^^y- 

4-t Ka ^i/i/^ n^t^^yt^ f ; v (c i s/t r a n s 

5 . 0 0 g , 3 1. 6 mm o 1 ) £ * tf-/—^ ( 4 . 3 0 g , 6 3. 2 

mm o 1 ) <Dv>^ ^;V*^A7 5 K (20ml) W$L\Z^ t ^VU^ 
25 yyl^n p K (5. 7 2g, 3 7. 9mmo 1) ^tM0^T^©)£lT"5^ 
IWftttLfco TOTt, ftB^^vl'/ h/i^>= l/'l^^Tk^Px., ^ 

( [ter t-Zf^-J^ (v^^VV) 3h^->} n^^f-^/P/J?^^ 

* 9vv£r#fc ( 8 . 6 6 g , 10 0%) 0 
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(b) (4- { [t e r t As (v 5 ^ 3vV) Jr**/} 

4- { [t e r \ —-?=$-]V (v^^vV) is}) ;V~\ n^s3|MJ-v;fr/u 
( 2 . 5 0 g , 9 . 18 mm o 1 ) <D=r V =7 t Kn7 7 ( 2 

5 5ml) (C^TTvK^'fby^^^r^^-^A (6 9 6mg, 18. 4 

mmo 1) &Mtt 0 ^iBJ- Hr;/fc&, — lfeJt#Srtfofc 0 SJSHTf, 

(■^•^-fflsMfcn^Vl^ 1 : 1) fcrffifSiU (4- { [t e r t -:/^vV 
10 (S^^vVO t^fV} v'^c^.de^v) ( 2 . 0 8g, 9 3 

%) £#fc 0 

(c) 2- [ (4- { [t e r t-^^jV (S^^vV) tf-df.*>} ^ 
n^3r>vP) ^/V] -IH-^y-fy^/^-l, 3 (2H) -v^VCO-g- 

15 (4— { [t e r t-~f=f-JV {*J*^-)V) i/})jl>] ti^^-Z/As) 

^ /V (1 . OOg, 4. 0 9 mmo 1 ) , h ]) ~7 =c=- )^^-y ^ Is ( 1 . 

I8g, 4. 5 0mm o 1 ) ■$$&Xfi7 9A"( $ K (7 2 2mg, 4. 9 1 
mmo 1 ) ©fh7t Kn77^ (15ml) Sr^jflt?3 0^#bfc o 

*<OE&ttK. 9 JTyr&*A'-KlsWL 9 J^'3-A' (4 O % h/V^O-^, 2 . 2 O g , 

20 4. 9 1mmol) £r*J>o < Q kUaZ.. MUX 5 B#f^ift*£ bfc G i£jETi88££rS 
*b->U Justly J* # n-r f^77^- (^^-^/Il^^^vV^ 4 : 1) ^ 
. -OfiHUU 2- [ (4- { [t e r t~^A- is» /Is] r^v^} > 

^cr^^r^/V) p*?vl/] -1H fy^W^-l , 3 ( 2 H) 

( 1 . 6 0 g , 10 0%) 

25 (d) 2- [4- (tKD^^n^;V) p^/Kl - 1 H — ( V^lsft 
s*—jV—l, 3 (2H) -i/$-^<D&f& 

2- [ (4- { [t e r t— ^^/U ?vU) v^/V] ^v-} 

fAs) ^^JV\ -1H <V4lstf-J—>v-\, 3 (2H) -^y (1. 6 0 

g, 4. 0 9 mmo 1 ) (0=r h7t Kb77>/* (1:1, 10ml) 
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CM)7;^p» (1ml) &iXiZ_ s MUX* 6 8?mMW Ltz 0 KJ&#tClffifc* 

^=2:1-1:1) fcT*«KU 2- [4- (t Fo^f->^n^->/V) ^ 

5 fvKl -1H (y-J>yy*—;U-l, 3 (2H) -v^V (0. 7 0g, 6 1 

%) £#fc 0 

(e) ' 2- ( {4- [ {4 — *?-A>— 1 H — fl'jfy'— sU- 5 — -i M Jr* 

u] ft v^^-i/jv) - ih — r y^is&y— >\>- 1, 3 (2h) — 

10 2- [4— (tKn^f^n^df^v) ^^A-] -1H — fy-<y^/- 
— 1 , 3 (2 H) — v 5 ^-^ (3 5 8m g, 1 . 3 8 mm ol) O \* As^sW&L 
(10ml) fc % ^7/^fl/yMJ-n-/f^*7> (5 0 0mg, 2. 

0 7 mm o 1 ) „ ^Jfe0>j4 0 2 7?#fc 4 ^vl— 1 H — f l/#y~—As- 5 — Jr 
^M3 0 6mg, 2. 0 7mmol) 2 MJPfffcit^ Ufc c 

15 T'^in bfc#. »BETiffiK&«* Lfc„ ^ o n afryVA £ 5 %7X^b^- h V 

Tf*L2- ( {4- [ (4-^f;l'-lH-'fyy^-5-^;l/) 
2/] ^n-^fi^} pt^vV) -lH-^y^y^-;l/-l, 3 ( 2 H) —*? 
*^<DU£j£& (l. 4 3g) £r#7t 0 
20 (f) 1- {4- [ (4 -^f /I/- 1 H-^f 5 -^/V) tti/] is 

2- ( {4- [ (4-^5vV- 1H — r XsW— >P- 5 — T/V) 
n^iw} j*?vV) -lH-^y-fy^/-/V-l, 3 (2H) -v?^-^ (3 
5 8mg, 1. 3 8mmol) t 3 0 %^ f ;V7 5 ^-x^? / ( 1 0 

25 g) «r£ift-eJn*.fc|ft, 2P$MJP*BlifcLfc 0 M.*T??N*Ufca % MflETigg£ 

/ /fy^i^T$V=l 0:1:1) ItTiRtlSiU 1- (4- [ (4-*7vl— 

1 H— -f l/#y—)\s— 5 — -fyv) v'^n-^^v'yv} — p< ^ >x 5 > (1 
5 0 m g , 4 2%) S:#fc 0 
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(g) 1- {4- [ — r >yy~— JV- 5— (JV) tf-^v'] ~> 

1- {4- [ (4->^-lH — — f^O ^-=¥>] v^o 
^^'>/W 9 5^ (150mg, 0. 5 78 mm o 1 ) (O ^ ? J — jU 
5 (2ml) gSlHN-Ii-^x^x-f* (0. 7 0ml, 0. 70 
mmol) ^Sat?J0tt*oai|-C3 0#|KHftHab;fc. feftJETi&K&e* U 

it^r t 1- {4 - [ (4-^f/V-lH-Y^«-/i/-5-^ 

JV) n^dr->/P} - ^ ^ 5 V • %8fei& ( 1 4 8 m g , 8 7%) 

10 &#fc 0 

IR (neat) cm -1 ; 2927, 1508, 1267, 1227, 1 
0 8 4, 9 4 5. 
MMW 5 9 3 

c i s-4— [ (4-^dd-1H — f >-^y-/W— 5 — ->{/U) i/^n 
15 ^Mfi'T % ^ • it^i^<D^J5fe 

(a) c i s-4— [ (4-^np-lH- ■'T V^V— /U— 5— >fA0 

SifH^T, 0°C^*5V^X*WJ4 6 8T*#t4-^nD-lH-^y^/ 
5— Jr-iV (1 5 Omg, 0. 89 0 mm o 1 ) ©r h^fc Kp7?> 
20 (6ml) ifc hy7x=;V*^7^^ (2 8 0mg, 1. 0 7 mm o 1 ) % 
^Jfc#ij3 2 3 (a) fUfct rans-2- (4-t Kndr^>^n^v/;l,) 

3 (2H) (2 18mg, 0. 8 90 

mm o 1 ) % *M yzTxx If/l/Ti/^^dfi/V- h (193M, 0. 979 
mmol) &M±tc a 3 0^s ^fifc#*B.U&#»#bfc 0 
25 mb#feftfc2feiS& , ^tii3jfc/i/.k (2 0ml) T*fr3fc s lM-7jc^b^ h 

y^A7KJ§?S (10ml) -egfc^bfCo *|fc^no*M (10ml) "CWtt 

ffl&. ^rmil^M7X«^^v"7A-e«b/c 0 wtLSrteiiui^M 
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(1%-T^-TtK) Titffl) T»«U c i s-4- [ (4-^na-lH 
-^^/-^-5 — Ov) n^df-f-^T 5: > (8 3. 6mg, 3 

5 5%) &#£: 0 

(b) c i s-4- [ (4-^no-lH — f l^y— /V- 5--r^) s^vO 

^t#BI^T. SiaicSSV^Cc i s-4- [ (4-^dp-1H — fy^/- 
/V-5-^/P) ^v^] ^n^fV7 5 >- (54. 2mg, 0. 204 

10 mmol) (DT-te h~hV /l- (4ml) * # J —jV (If) &M%j& 

fi¥U (2 24^ 1, 0. 2 24mmol) 

TL/to H$N)fU 7VV (1 Oml) &#P;L N ttag& 

MJEffc^Lc i s-4- [ (4-^nn-lH — ( 5 ->T /V) 

i/] ^P^fy7^-iSl (5 7. 8mg, 9 4%) £#fc„ 

15 IR (neat) cm -1 ; 2939, 1504, 1240, 939, 79 
6. 

MMM 5 9 4 

5- {T-£\?ls-4— JsVttl/) -4-^nP-lH-^f >^/-/PO^ 
iitilT^ OttCfcVvCHifefcK 6 8t#fc4-^na-lH — fy^/ 
20 — 5— (150mg, 0. 89 0 mm o 1) <DT h^fc Kn77^ 
(6ml) F!)7i-;V7^7^y (2 8 0mg, 1. 07 

mmo 1) „ ^WJ3 2 2 (c) "C#fc t e r t — ^^JV 4 - 1 Ko^-^f 

(19 2mg, 0. 8 90mmol) , ^V7p 
t>7/^^^'>!/- h ( 1 9 3 n 1 , 0. 979mmol) &1)\lX.1t 0 3 

cz^/WA (2 0ml) T?%gR, ^ tl $r lM-TK^kf- h y »7AtK^ (10 
ml) -e^^-bfc 0 7jcjp^r^nn7jN/^ (10ml) IrSttlfi^, ^^JP^tIc 
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hfotLlTj Jl>* * 9 S — /V (3ml) ICSJftU 4N-*ftife-^^r1?-> (3 
m 1 ) %1)Ux_fc 0 1 ^f, ^fc^WkftfcJWi&T 1 ^ 7 (5ml) }d 
*tfi?U 2M-7jc^^b y ^A7K^SrriTtpH= 10 t Lfc D ^*l£^J3E 
MU#bftfca&&l?tM — A* (5ml) fclig#U ^y^y/V (lg) 
5 ^*nx.^JBEM#^Ufc 0 ^(D@#:£:yy #<7VP#^A^ f^^- 
ti?' nn*M/^ ^ / — 7^— » ^ a n/JW-k/^ ^7— /V ( 1 % — T^^E- — T 
7k) Tigta) tSib N 5- (T-^t°>-4-^7^^riy) -4-^no-lH 
(12 8. lmg, 5 4%) £#fc c 

IR (neat) cm -1 ; 3 0 8 1, 2 9 2 3, 1 4 9 7, 1 1 8 4, 7 
10 2 9. 

9 AfDism^m^CXR^flf^, UT^-tMMm 5 9 5<D\Y&m 
?r^bfc 0 TcTcU m^M^eit e r t -zf^JV 3-k Kn df- > y v>V 

— 1 -Xsutf^-i/U- h£r|j^fc 0 

5 9 5 

15 5- (tf^yv^-3 f;^^7) ^^7-^©^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1.60 ( 1 H, m) , 1. 73 
(1H, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(1H, m) , 3. 2 4 (1H, m) , 4. 4 0 (1H, m) , 7. 3 6 
(1H, d, J = 9. 0Hz) , 7. 49 ( 1 H, d, J = 9. 0Hz) , 
20 8. 0 5 (1H, s) , 13. 3 7 ( 1 H, s) . 
MMM 5 9 6 

5- (fc^y S^-4— f;^^'» -4-^on-lH— fy^/-;l/-tg? 

^#H^T, 0°C(;i:*ol^-t||;&SM4 6 8T*#7c:4-^ i=z n- l H — f >-^y* 
25 — 7V- 5 — 3r-;V (1 5 Omg, 0. 89 0 mm o 1 ) <D"r Y=y t Kn77V 
(6ml) illC, hU7x-;V7t^7^y (28 0mg, 1. 07 
mmol) N t e r t -7*^ 4-t Kn^tXili/y-i-^^i/p. 

— r (179mg, 0. 8 9 0mmol) x *M V V WS U 

— h (193# 1, 0. 9 7 9mraol) ^Mfc, 3 0Ms S?£tMLH 
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mm *m*mm^ ^ vj*-?mmvit. ztizmmim uubMat^ ^ v 

5 m.mzxmhtitt4 * <? (3m i) icmzv. 4N-tt-m 
f-v (3mi) ^B^fco iB#p*m 

^Vl^gfc^U 5- (kViJi;y-4-^;^^) 1H-- TV 
P^S-A* (2 19. 7mg, 8 6%) &»#fc 0 

'H-NMR (DMSO-d 6 ) 8 ; 1.93 (2H, m) , 2. 05 
10 ( 2 H, m) , 3 . 0 6 ( 2 H, m) , 3 . 2 4 ( 2 H, m) , 4.61 
(1H, m), 7. 36 (1H, d, J = 9. 0Hz), 7. 49 (1H, 
dd, J = 9. O, 1. 0Hz) , 8. 03 ( 1 H, d, J = l. OHz) , 
8. 9 9 (2H, b r s. ) . 

mMMs 8 9<D^m\cm\^x%:}&&?Tte\,\ sxTi^irmmm5 9 7 

15 bfc 0 fcfc U ffi^M^f^WJ 4 6 9 "C#7C 4 - ^ h^F-V'— 1 H — ^f 1/ 

Hi&#)J 5 9 7 

5- (T-^V^^- 3— T/V^v-) -4-^ h3r^- 1 H-^^y-/^ 
IR (neat) cm -1 ; 3 1 7 4, 2 9 2 9, 1 5 1 0, 1 2 3 0, 9 
20 2 8,7 2 3. 

mMm 5 9 8 

#%^lj4T'#fclH— f^y-yV- 5-;*— A- (8 0 Omg, 5. 96 
mmol) ©f f7tKo77y (20ml) ilftN-7"a^n/N 
25 (1. 0 6g, 5. 9 6mmol) &j][\z_fc 0 SMttfc-C 1 4 B^-ffc^ 

(^^f-^/ftSfejc^v-^tij) -eiBL4-^n*- 1 H — CV^^-yV- 5 
-^--/V (1. 15g, 9 1%) &#fc„ 

'H-NMR (DMSO-d 6 ) S; 7. 37 ( 1 H, d, J = 0. 92 
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Hz) , 7. 40 (1H, d, J=0. 92Hz) , 7. 82 ( 1 H, s) , 
9. 77 (1H, br s) , 13. 12 (1H, br s) . 

0 7 <D%mzmCXR!fc%fttj;\,\ £XTfc7jk1rmMM5 9 9(Dfc&m 
^r^bfco fcTc i^MMm 5 9 8 TWc 4 -:/n^- l H--f jv- 5 - 

H&ftl 5 9 9 

5- (T^>--4— -Ol^^rS-') 
MS : m/z = 3 10 (M+ 1 ) 

10 6 0 3 (nft&mttlk Lfco fcfc tift^J 5 9 8 "CWc 4-^-lH-<y 
6 0 0 

trans-3- [ (4-^-lH — {^^-;U-5 — f/V) ifr**S\ *y 

15 MS : m/ 2 = 310 (M+ 1 ) 
HJfcM 6 0 1 

cis-3- [ — { /V- 5 —- < ^v'] 5^ n 

MS : m/z = 310 (M+ 1 ) 
20 JlJfe^l 6 0 2 

trans 4- [ (4 - ^ d^- 1 H-^ 5 -^/V) ^-=¥'>] 

MS : m/z = 310 (M+ 1 ) 
HWJ6 0 3 

25 c i s 4- [ (4-7a^-lH--fyy/-;l/-5-^^) ^-^V] 

MS : m/z = 3 10 (M+ 1) 
8 6 0 4 

1 H — f lsjf*S— JV- 5 
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(a) 6-^pp-2- yjV^r o — 3 — /• f-jXs— 4--fP7i; 

8 5% =fn-!)A.ff77;>tP^Wf (9. 5 0g, 6 0. 8 
mm o 1 ) (DV>? cd^> (150ml) IK$»Jgffcte\ MTs 6 a n - 
2-7/l/^-cr-3-^^7^y— yl/ (9. OOg, 56. 1 mm o 1 ) Ov?^ 
5 nn^y (100ml) J&ffcS: 0 ~ 5 "CtfSf T bfc„ mm.* LT2 H#ffi 

^> (5 7ml) tSOttT-MLt^U 6 0^t'M, «L^^rt 
> (17 1ml) SrttTLM.S^?frU3fcfc*J&<!fefi« % fetfcJHr**aflJi N 
10 6-^oa-2-7;l'tn-3-;f;i'-4-^hn7x;^ (7. 

0 5 g , 6 1%) £r#7h 0 

(b) 4-757-2- -yjVUr n - 3 - ^ f;V7 ^ / • — ^©'qfil 
6-^DO-2-7Atn-3-^f;V-4-=|»P7iy-^ (4. 1 1 g, 

19. 9mmol) ©x^y-;i/ (2 0 0ml) 0%-/-?7^7i,/^ 
15 — tJ?V (5 0 410mg) i«T^^e-^A (15. Ig, 240 

mmo 1) «r$fcfll]U lP*BW*T3l$MfiyaiJH^b*: 0 -fe^-f b5igUfc&, » 

h y t; j*7kmmx* P h 6-7 (cms uwtu) , ^rm*i £ 5 %^7kr^^, 

20 -3-^^^317—^(2. 89g, 10 0%) |#fc c 

(c) 4- (7tf;l/7 5 7) - 2-7^^-^-3 - ^f;l/7s=;V7-fef- 

4-75 / - 2-:7;Wpi- 3-y f/l/7x;- /V (2. 80g, 1. 91 
mmo 1 ) t y v>V (3. 5 3ml, 43. 6mmol) ©Si^ (60 
25 ml) $®0HZf&kffi&t (4. 4 9 ml, 4 7. 6 mm o 1 ) taiTfTUfc 

^1:6 5 °c £ T?#fltr 4 5 #5SH£M# bfc 0 dfefife bfcRjfc»e&ML* 

- (7tf;l/75 7) - 2 -:7/M-o— 3 ^7i^7tr- h (6 7 9 
mg, 15%) £#7t 0 «Srilit^ n n *^A-CitB ttli^tiSr^ n 
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tl*%m^;V (8ml) (24ml) X' V ^A-^^LTMSU 

(Tir^^T^:/) - 2 -VjV^-xi - 3 ^^jVT^l'T— Y 
( 3 . 5 4 g , 7 9%) ZftfCo 

(d) 1 -T-fe^-4-7/V^-a- 1 H-^^-^y— /P- 5 — r^Tir^— 
5 h©^ 

4— (7tf^7 5/ ) -2-!7VM-n- 3— ^f;V7x^ jVT^T— Y (2. 
2 5 g , 9 . 9 9 mm o 1 ) (Dtim^A> (30ml) mWKM7kW^m ( 2 . 8 
3m I, 3 0. Ommol) , ff^/f/VT^^A^nW K (16 1 
mg, O. 5 0 Ommo 1 ) s ffcgfcfc U !7A (1 . 96g, 20. 0 mm o 1 ) , 
10 ffi{|^y7$^ (1. 7 5ml, 13. Ommol) &mfcm&XU\\?l&* lC 

mk^^xmvti) xmm u 1 -r-trgw- 4 - ^^-a - m—c 

15 - 5 — f/PT-fe^— h ( 1 . 0 0 g , 3 8%) £r#fc 0 

( e ) 4-z7/]y^-u -iH-^f y^y- /U- 5 -y>r~-^(D^f& 

1 -Tir^l^-4-^^^-n- l H — f /V- 5 — OKT-fe^— h (9 

9 5 mg, 3 . 7 8 mm ol) $ / — (5ml) —T h7t Kct :7^> 
(5ml) «fflHci6N*BMb^hy ^A7k»tt (5ml, 3 Ommol) Sr^jfi 

20 tin, *e>fc*ftt?3. 5^ra^M^bfc 0 fej*u*:RjcsaeK:i Ntt» 

7X^^ *2 5ml) ^ITLT p H 5~6{LU g^^/V-Cttfctj U 

TiM) «L4-7;^n- 1H- T>-^y— ;V- 5-^— /V ( 2 1 9 m g , 
25 3 8 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 7. 05 ( 1 H, t-1 ike, J 
= 8. 4Hz) , 7. 18 (1H, d, J = 8. 8Hz), 7. 99 (1H, 
s) , 9. 29 (1H, s) , 13. 07 ( 1 H, br s) . 

0 7 (DXmzmZX&jfc&ff?j:\,\ ^T|c^fHfti6 0 5 <Dit^m 
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£r£-Mfc Lfco ftti UMMM 6 0 4 "C#fc 4 - 7 AO*- a— 1 H — f ~y#V—}V- 5 

mmm 6 0 5 

5- (Tif^V-4 — (sv$-*ri/) -4--7j\s3-u-lYL-4>?l/—;\s 
5 MS : m/z = 2 5 0 (M+ 1 ) 

^»J4 7 0<^fek:2pCT®££?TftV\ J^T^i-^»!|6 0 6 tfXb^ 
£-^Jj£Lfc 0 fcfc LHJfe^iJ 6 0 4t#fc4-7/Vtn - 1 H--f >V- 5 

mmm 6 o 6 

10 c i s-3- [ (4-7;Vtn-lH-^yy/-/V-5-^/V) v-^ 

MS:m/z = 2 50 (M+ 1 ) 
HJfeM 6 0 7 

4- *f-)V^Jr) - 1 H — f ^*fv*—jV- 5 yVCD^ 
15 (a) 4-^n^-l-rf7t Kn-2H-t°7>-2 — f/u-5- f 

7fe Kd-2H- t°9^-2 — (Vl^^iX) -lH-^>^-;V©^ 
^5£0iJ 5 9 8 T?#7t 4 -yv^r- 1 H — T V^;A- JV- 5 -a— (13. 0 

8 g, 6 1. 4mmo 1 ) ©-^nn^^> (2 0 0ml) gtK3, 4-v>fc 

Ko-2H-t 0 7> (1 6. 8ml, 184mmol) N p - bJ^>*;^sjs> 
20 ^t°y^i£ (4. 64g, 18. 4mmo 1) ^nx.T^ft#Lfc 0 

= 10/1-5/1) -e#tM-T5^i:(Cj;«9 4-^n-^- l-^ Ka-2 
H-t°^^-2— fVV-5- (fh7t Ka-2H-t°^^-2 — {A*** is) 
25 -lH-^yy/-;Kl8. 14g, 7 7%)&#fc 0 

(b) 4- (^^vl^;T) - 1 -=r Y=7 t Kb - 2H- t'7V- 2 — f 5 
- (fh7kKo-2H-t7>-2-f/mv') -1H — f ;V<D<& 
/& 

4-7^^-1-7- h^t: KP-2H-t°7^-2 — f/l — 5- h =7 t K 
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o- 2H-t°y>- 2 — f;W^) -lH-^y^/^ (0. 100g, 0. 

2 6mmol) ON, N-^f;^M7U* (1ml) &&\z1r h V 

h^>K (0. 0 2 6 5 g, 0. 3 8mmo 1) 7 O°C^*0^bT 

i^^^^r— (^t>/»xf/i,= io/i) ^ 4- (7< 

-l-fh7tKD-2H-t°7V-2 — f ^- 5 - (rhyt Kn 
- 2H- t"^^- 2-^^^-dri/) -1H — f>yy— )V (0. 0 7 3 7 g, 8 

o%) &mz. 0 

10 (c) 4- (^^^) -lH-^^/-;V-5-t^©^ 

4- C^^VU^) -1-f h7t Kn-2H-k°7y-2-</V-5- 
f7tKn-2H-t'7y-2 — f/l^-df-v-) -1H ( A- (0. 0 7 

3 0 g, 0. 2 lmmo 1) <Di?f * ? ^ (1ml) h!J ^/l^-crg£ 

& (imi) ^Mtl, i^!i#U7to s^^^7K^ox.r^^^i.-e3[Hi 
^77^- (^^>' / /g^m^^^=2/ / i) u — 3^>-/ii#^9vi, 

X H B B ^b7t#^;@i-5r ifc<t «9 4- (^^^) -1H T>-^;A-^-5 

/V (0. 04 8 lg, >9 9%) £#fc 0 
:126~128°C 

20 mmm 6 o 8 

5- (Tif^^-4-^/^dr-» -4- (p< ^^) -lH-^fy^^ 

(a) tert-^f;V 4- { [4- J-jV^-Jr) -1H — f )V 
-5 -J A*] Tif^°^- 1 -tuV^i/V— V<D-&f& 

25 ^Jfe^lJ 6 0 7 -C#7t 4 - (^ ^A^;T) - 1 H --f lS?*S—A>— 5 
(0. 0377g, 0. 21 mmo 1 ) (DT f7t Kp77> (2ml) 

3 2 2 ( c ) -C#fc t e r t -^J-)^ 4 - t Kc=¥i/Jf /N°y- 1 
^^>^l/-b(0. 0 5 04 g, 0. 2 3mmol), h V Z7 ^-/]y^^z7 ^ 
> (0. 0 7 2 3 g, 0. 2 8mmol) ^Px.T7K^b^ 7/^;V/jfvi 
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*M y 37° n (o. 0557g, 0. 2 8 mm ol) ©Th7tKn77> 

(imi) mm&ffiTLit^ ®*icmukLxn&M&^tz 0 Kj&mk&mm 

5 ^D7F^77^- (^^1^/@^^9Vl''==3/'l~2/'l~3/2) Trffii^ 

tSwtlCi?) t er t-^;l/ 4- { [4- O ?vl^j-) -1H ( Is? 

5 {As] ^-=¥->} T-feVN°>- 1 -fi^^^U— h (0. 0 3 1 8 g, 

4 0 %) 

(b) 5- (Tif^>--4 — r/U^*» -4- (*?vl^*-) -lH-^y 
10 y*S—/l'<D'etf& 

t e r t-7fA» 4- { [4- (t^^Jr) 

(c) 5- (Tif^^-4— (Asttis) -4- ^vV^) -lH-^y 
15 ^V— /V • -H&Ifefefc©-£-J5fe 

5- (Tif^V-4 — fW^vO -4- (^A^di -lH-f>^/^ 

fcJSC*5|-teJBv>;fc 0 

IR (neat) cm -1 ; 2769, 1255, 1245, 1087, 9 
20 5 8. 

MMM 6 0 9 

5- (Tif^V-4 — f/t-oT^rv') -4- (p< ^Vl^/l^— -lH-'f^ 

(a) t e r t — l/^/P 4- { [4- (p< ?yW*/Hfc=. ;V) -lH-^y^ 
25 -/—As— 5 — <AA ir^r^y) T-Vs*ls— 1 b<D&J$ 

0 8 (a) T*#fetert-7*f;l/ 4- { [4- - 

— fA<] TUs-tZs-l-ftAsTg^isv—b (0. 

02 12g, 0. 05 6mmol) ©^nn*M (lml)»«U m 
-?vuT&£&&m (0. 0 2 2 1 g, 0. 13mmol) ^D^7b^#^r(c^ 
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(^bb*M/^^;^=3 0/1) -C^Siil-SrtfcJ: Dtert 
-Zf^-J^ 4- { [4- (^/W^7fr~A/) — i 
5 yl/J *^r*>} Ti?>?>- 1 h (0. 019 9g, 8 6%) 

(b) 5- (T-^x-?^-4— (/Uttis) -4- (^/I^^M?:^) -1H 

10 ^cbfco TcfcU ter t — Zf^fV 4- { [4— {^^-jV^jV^=.jV) -1H 
— f ls#-S*-A<— 5 -4}V\ Tl£'<ls— 1 -^A-tff^W- h^ri^^ 

: 185~187t 

mn&m 6io 

15 2- (c i s-4- { [4- (^f-A^f-^r) -lH-^y^/l/-5 — f /U] 
3r*ri/} u^^i/Ad -1H — fy^^K-^-1, 3 (2H) -S?^-^© 

^Ty^fV'yUJ-n-^l/^^yy (0. 24 7 g, 0. 92 
mm ol) © hsls=z> (6ml) SgSefcHJfefll 6 0 7 T*#fc 4 - 
20 -lH-fy^;V-5-t-;M0. 166g, 0. 9 2mmol) , HI 
M3 2 3 (a) TUfct rans-2- (4-t Kn^iX^^ p^v/;1/) — 1 

H-^y^yK-^-i, 3 (2H) -^ty (o. 1 5 1 g , 0. 6 1 

mmo 1) 1 0 OtidOlLt 7itf«Lfc 0 S/&«8$t&«*gLT* 

^^77^- (^^f-^/I£Bfc=.^vi'=2/l~l/l) -eiltSri:^,);?) 
2- (cis-4- | [4- (Tt^vW^tf-) -lH-^y^;i/-5 — f )V\ 

v^P—^vvW -ih — fy^yK-/l/-l, 3 (2H) 
( 0 . 1 4 4 g : 5 8 %) £#fc 0 
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ffifcj& : 211~212°C 
MMffl 611 

c i s-4- { [4- (*?-jV?-Jr) - lH-'fy^ JV-5-4A'] ^-df- 
5 (a) c i s-4- ( [4- i^^^^^) -1H-- f l/^lZ—A — 5-4 
£%fl|3 8 10;fr^MtCTSJ&£*T&V\ tBSO'fb^feSr^Ufeo fcfcU 

6 i o -e#fc 2 - (c i s-4- { [4- c^^vi^a-) - ih — o<? 

y^-/V-5— fyV] ^-^r-^} u^^ri/ju) — 1 H — f V ^ > K— yV- 1 , 3 

10 (2H) -^^£Jj§0feJ3Wc o 

(b) c i s-4- { [4- (y^/v^-) -lH-^y^/";v-5--f 

*^^J 327 (Dftmcrn cTs^srff mm<oih^-m l. /t 0 ?tfc u 

ci s-4- { [4- - 1 H — {ls#*S~- /Is— 5— -f TV] 

15 %/) n^drf-^T 5 V&Ili|SRc;lV^7t 0 
: 199 — 201T: 
6 12 

c i s-4- { [4- -lH->fy^;V-5-f^] 
^-=^->} ^n^fyj^ >-©-^/?£ 

20 (a) 2— (cis-4-{[4— (p< ^vl^yl^^yV) — 1H f 

71— 5 — f TV] *dp-S/} iX^ n^^^AO - 1 H--T V4 ^ K-/V— 1 , 3(2 
H) -^yioj;t;2- (c i s-4- { [4- ^ =.ji>) -ih 

— < Isy^—Ji'— 5 —- </V] st^ri/} is? cr^^vvL-) — 1 H — 4 V4 1/ 
-1, 3 (2H) -^^©-g-JSfe 

25 ^»!J6 0 9 (a) <D;frfefc2fSCTSJ&&?Tfcv\ »fi©fb£4&£r^/£L;fc: 0 
fefU Wj6 10f#fc2- ( c i s-4- { [4- (^^vu^-) -IH 
— 4"^^"J— A>— 5 — fyU] ^-^r->} u^^cis/ls) — 1 H — ( y>f >- K— 7V 

-1,-3 (2H) — v^;/£J^fc/B^fc 0 
(b) c i s-4- { [4- (p<5vWVWwv) - 1 H-4 >jfy?— jU~ 5 



WO 02/100833 PCT/JP02/05609 

280 

2- (c i s — 4— { [4- (* s 5-)V7,)\>-fc—)V) ~1H — i 5 - 

-Ov] t^r'» ^P^rvv>) -lH--fy^yK-;V-l, 3 (2H) 

IR (neat) cm -1 ; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1. 

mmm 6 1 3 

ci s - 4 - { [4- (^f;^;V7^-^) — 1 H — 4 As— 5 --f 

10 M ^-^ris} is? P^3rih^T5 >-©-^J^ 

HWJ6 12 (a) T*#fc2- (c i s-4- { [4- (^^7^7-f=^) 
-lH-^y^-;l/-5-^^] 3f-=3rv"} ^ ci^dr^V) -iH-^y^>- 
K-/V-1, 3 (2H) -^*^SrJ^3|SHcffiV>fc 0 
15 IR (neat) cm -1 ; 3168, 1284, 1228, 1018, 9 
3 1 . 

mmm e 1 a 

2- (cis-3- ( [4- (pf^/V^^-) - 1 H-^^^y— fyU] 

^3^} S^n-^^/tO -lH-^y^yK-/l/-l, 3 (2H) -v^^CD 

20 

m&M6 0 8 (a) ©^^Sp CTSJ&SrfT&V \ ffl&<D{k&b&&j£V1t 0 
fefc°U HMJ 3 8 5 ( b ) T?#fc trans-2- (3-t Kp*'»^ a-v 
^vyl") -lH-^y^>K-/V-l, 3 (2H) - VX-^&mnicm^^o 
: 156—157 °C 
25 MMM 6 1 5 

cis-3 - { [4- (t^-Asf*) -lH->f^y^V-5-^/V] 
»J6 14Tl#fc2- (cis-3- { [4- ^vl^*-) -lH-^>y 
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>/_, v _ 5 — ^-^^} ^n^r^/V) -lH-^y-fyK-zl'-l, 3 

(2H) -i^^jf^SHcfll^fc, 
K^C : 1 4 0°C 
HJfefll 6 16 

5 trans-4-{[4- (tf-fl*?-*-) - 1 H — f V^V— yV- 5 — fW] 

(a) 2- (trans-4- { [4- (p« ^V^) -lH-^f ^^V—fr 
- 5 ->T/V] ->^n^dr^/V) -lH-^y-fyK-zl'-l, 3 (2 
H) -^-^<Z>^/?fc 

10 ^WJ6 1 0O^fe^2pCX^§rn^V\ ^Jg<Z^b^£r^j£Lfc 0 fcfcTU 
2 3 (c) T?#fcc i s-2- (4 - fc Kn n^^*>/u) -l 

H — i y -O K— /W— 1 , 3 (2H) -S?tf^&JBDttte/BV^ 0 

(b) trans-4- {[4- (^^yV^^-) -1H — f "s#*S~-JV— 5 - 

15 iW3 8 l©^|C*CTK;mt\ SICM^Lt fcfcU 
2- (trans-4- { [4- f-jls*?*) -lH-^f ^/-;V-5-^ 
/V] ^v'} •>^n^drv';l/) -lH-^V^y K-/1--1, 3 ( 2 H) -v^ 
^SrISD|6|-K:JBV\fc 0 

: 1 3 8 — 1 4 0 °C 

20 HJ£#ij6 1 7 

2- (trans-3 - { [4- f-ASf-*) - 1 H — f y^^-^- 5 — f 
/V] ^"=¥^1 S^n^p-S^) -1H — i 3 (2H) -v^ 

25 ^Jfe#i]3 2 6 (d) T?#fcc i s-2- (3-t Kn^^DAif-V;V) -l 
H-^v^yK-^-l, 3 (2H) -^^SrlBWUiffiv^fc. 
IR (neat) cm -1 ; 3 1 7 2, 1 6 9 7, 1 2 3 2, 1 1 3 4, 9 
4 5 . 

6 18 
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trans-3- { [4- itf-frf-Hr) -1H — ( 5 — f jU] 

mmme 1 7t#fc2- (trans-3- { [4- f-jH^Hr) - 1 H — { 
5 5 — <JV\ ^-=3r->} v'^o^df-^lx) - 1 H-^T y-f >- K— ^— 1 , 

3 (2H) -^y^IMV^c 0 
M^C : 112 — 113 °C 
«#!J 6 19 

c i s-N, N-^^-4- { [4- (^^Vl^f-) -1H — O&l/— ;V 
10 -5 — Ok] ^j-^} a^^f-^T $ 

iHi£#iJl 4 0©;frfe};il|lCT5Ofr&*TftV\ ^McD^#)^^bfe 0 fcfcU 
^iM6ll (a) t#fcc i s-4- { [4- (^^vk^J-) -lH-^fyy 

J&M : 157~159°C 
15 MMM 6 2 0 

trans-N, N-v^^^^-4- { [4- (pi ^-J^^r) -lH-^>^ 
— /P- 5— fVk] ^-^v'} ^DA^fyj^©^ 

*W6l6T#fctr ans-4- { [4- ^^^^") -lH-^y^^ 
M4^> : 139 — 140^ 

mmm 3 9 1 (D^m^mzx^}t^n^\ ^T\z^-rmmm6 2 1 ^mmm 

6 2 2(D^^^^L/c 0 fcfcU mMM6 11(a) X#fc c i s - 4- 
{ [4- {t^-jVf-yf) -lYL-^lstf^—jV-S-^/V-] 3r*rl/\ is? 

25 D->-T^>^m.mz.m^^tc 0 

MMM 6 2 1 

N- (c i s-4- { [4- (p<9vl^;r) -1H — (isffz/— yV-5 — f/kl 
MM, : 155~156°C 
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mi&M 6 2 2 

N- (c i s -4- { [4- {*=f-jV=f-ir) - 1 H — )V- 5 — fyv] 
: 146 — 148 °C 

5 mmm 623 

c i s-4- { [4- (^^^^") -lH-^y^/-;V-5-^;V] 

(a) cis-4- { [4- (*?-;v=?-Jr) - 1 H — r V^;/— /u- 5 — f 

10 «M3 9 9<D^m^mzxR^n^\ mm(D^m^0,vtc o *r«u- 

»J6 2 1T'#fcN- (c i s-4- { [4- (*?vl^;<f-) -1H-^^ 
A— 5— f/U] ^=3rv-} -y? n^drvVl*-) Zfci ^ V^WMi^^^ti 0 

(b) cis-4- {[4- (^^/^^-) -ih — o-yy—su- 5 

c i s-4- { [4- -lH-^y^V-^-5-^;I/] ^-^ 

H£ : 1 7 8~1 7 9<C 

mmm 6 2 4 

20 c i s-N— <>i?;U-4- { [4- (*^/U^jr) - 1 H— Y — A- 5 

(a) c i s -N~<y^/V- 4 — { [4— (^^/V^^ - ) — 1H — <1/&V 
—A— 5— OP] ^iX} n^df-l^-VT? ^(D&& 

MMM3 9 9(D^}z:3|lCT^^=fT^i/\ ^M©^#»^^Ufc 0 fcYcU 
25 M^lJ 6 2 2 l?#fcN- (cis-4- { [4- - 1 H — f 

(b) c i s -N-^y^/l/-4- { [4- (t^jVj-jr) 
-A- 5 Jr^y) v~.3r-y-lsT% Is • — m.m^<D^ 

mMM3 2 7<D^m-mtx5ifc&ftte\,\ mm<D^%^^Ltc 0 tdtdu 
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c i s-N — <ls&A>—4 — { [4- itf-Asf-Hr) -lH-^^/-/V-5 

lt& : 2 3 2°C (&m 
MMM 6 2 5 

5 N- (trans-4- { [4- ^^JV^-ir) -1H — f 5 —4 

HJfeM 6 16 trans-4- { [4- (p< ^U^^-) - 1 H — f i^j/ 

10 M : 2 0 1 ~ 2 0 2 °C 
MMM 6 2 6 

trans-4- { [4- (^^fvlo^f) -lH-^^-;V-5-^f;l/] 

15 »j6 2 5t1#fcN- (trans-4- { [4- (p< f-J^^r) - 1 H-^ 
^^y— /V-5--T/i^] ^-=3rv'} n^vvi') ^d/nV75 K^Jm^Kifli^ 

m& : 1 6 8 — 1 6 9°C 

mmm 627 

20 t ran s-N — <^V;V—4— { [4- (t^JV^-tf) -lH-^f^/-;l/ 

(a) N- (trans-4- {[4- (t^/U^) -1H-- f^V— /l^ 

n»j3 9 l^feCTCTH^^tr^vN, nm<o^m^^tz. 0 tctcu 

25 lljfe^l 6 16 r*#fc trans-4- { [4- (t< ^Vl^tf") - — 1 H — >T 

(b) t ran s-N tv^/V- 4- { [4- (t^^Jr) -1H — O 

»J3 9 9©*fetiCTKJj:^^i/\ ^M©tt^£^j&Lfc 0 fcYcU 
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N- (trans-4- { [4- *vl^rf-) ~ 1 H — ( 5 — f 

: 135. 5~136t 
6 2 8 

5 4- (m^/l^^) - 1 H-^ >^y"— yV- 5-^—;l«D&m 

(a) 4— (rc^vv^J-) -l-rh7t Kn-2H-h°7^-2-^;P-5 

J& 

MFII6 0 7 (b) ©#&^CT^jS£mj:</\ %Motei»£i^Lfc 0 
10 f:fU -7- h y ^^^xh^rv/ K^^l-i^^fco 

( b ) 4 - (ji^/i,^-^-) - 1 H — < y^/-/V- 5 

*»J6 0 7 (c) O^CTCT£OS^T&V\ mMc0^^)^^bfc o fd 
ft?U 4- -i-rh7t Kn-2H-k'7y-2 — ( 5 - 

15 fcJSW£ 0 

K£ : 116t 

mmm 629 

2-(cis-4-{[4- (^^^-^-) -in— f ;u-5 — f/v] 

^n^A) -lH-^y^fyK-^-i, 3 (2H) -i^^© 

20 

*»J6 1 OcD^fe^ipCTRj^Srfir^VN, ^M<^b^£^Lfc 0 *:YcU 
6 2 8 4 - (m^P^-^-) - 1 H— f 5 /W^i^ 

1 H — NMR (CDC 1 3 ) 5 ; 1. 26 (3H, t, J = 7. 3Hz) , 
25 1. 73-1. 6 1 (2 H, m), 2. 29-2. 21 (2 H, m), 2. 
9 8-2. 8 6 (2H, m) , 3. 18 (2H, q, J = 7. 3Hz) , 4. 
28-4. 18 (1H, m), 4. 67-4. 63 (1H, m), 7. 19 
(1H, d, J = 9. 0Hz) , 7. 38 (1H, d, J = 9. 0Hz) , 
7. 74-7. 68 (2H, m), 7. 87-7. 81 (2H, m) , 8. 2 
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3 (1H, s) . 

mmm 6 3 o 

c i s-4- { [4- (^Astt) — ( )V\ vfr* 
5 (a) c i s-4- { [4- {olJ-jv^-^t) - 1 H-{y^-;V-5-^ 

MMM6 2 9X*ntz.2- (c i s-4- { [4- (m^^^-) - 1 H — f is? 
/I*— 5 — <>V\ ^-^r->} - 1 H— f V-f > K— /P— 1 , 3 

10 (2H) -$?*V£JD!0ftK:J13V^ o 

(b) c i s-4— { [4- (m^/k^^-) — 1 H — jV- 5 f 

MMM3 2 7 <DjjmzLmvT5Cfc%n^\ mm<D^m^^vtc 0 ^^u, 

ci s-4- ( [4- (rc^yv^^-) - i h — f V^y— — fVW] 
]K£ : 1 9 0°C (frM) 

mmm 6 3 1 

c i s-3 - { [4- (rc^vv^;^-) _ 1 H--f ^jr^— yl— ;Tdf 

20 (a) 2- (c i s-3- { [4- Asf-Jr) — 1 H — i l/fy*—/U— 5 

-^A-] v^^-is/ls) - 1 H--T y^f > K— /V- 1 , 3 (2H) - 

8 5 (b) -C#fc t r a n s - 2 — ( 3 — fc Kd 9 a-^vvl/) 

25 3 (2H) - ^t^i IIJ£0»J 6 2 8 T'#fc 4 - 

(rc9vi^;T) - i h — f V^y-yv- 5 -^/i^^H^^fc,, 
(b) cis-3- { [4- (^?-;v^jr) -lH-^V^/-;l/-5-^ 
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2- (cis-3- { [4- (rc^u^^-) — 1 H— --f 1/-$?"/ — JV— 5 — -l' AO 
^-^v/} i/?v^*ci/;u) — 1 H — y 4 is Y—jV— 1 , 3 (2H) -v^V^r 

MM. : 109. 5 — 110. 5°C 

5 mmm 6 3 2 

trans-4- { [4- (zc^A^^t) -1H — T^] 
3c is) ^^D^tyj^V©^ 

(a) 2- (trans-4- {[4- (rc^/V^) — 1 H — >yy* — jV 
-5— f;l/] tf-^P-V} iy^n^^V/l-) -1H — fy^VK-A-1, 3 (2 
10 H) -*Jjn'<D&]& 

Ilf!l3 2 3 (c) -C#fcc i s - 2 - (4 - t KudriXv'^ u-^v^) - l 
H-f y^fyK-zl'-l, 3 (2H) -^^^HWiJ6 2 8 T*#fc 4 - (cn^ 
A-^) - 1 H— f IsffV'— JV- 5 /V£Jj!C*^.fflV^C 0 
15 (b) trans-4 - { [4- (oi^vl^;^) - l H--f JV— 5 - 

n«y3 8 1 <Dxmz.mcxRfo*mj:\<\ nm(oit^m^^.v± 0 ±tzu 

2- (trans-4- { [4- {^jU^-^r) - 1 H — f Zs&S^-A'— 5 --f 
A] v-i^n— 3 ( 2 H) -v?^ 

20 ^Jl^-JSWCo 

lift : 157 — 158 °C 

mmm 633 

trans-3- { [4- -lH-Y^/-^-5 — f;V] 

25 (a) 2- (trans-3— {[4— {^JV^-Jr) -lH-^y^ /V 
-5 — ^"^^} v-^o^df-v-^) -1H — 3 (2 
H) -*J*>(D&J$, 

2 6 (d) tr#7tc i s-2- ( 3 - fc Kp 3rv">^ u-vdr vvW -1 
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3 (2H) -i?*>k9QSm6 2 8"e#/c4- (m^- 

- i h— r 5 -^—ji-^mPc\^m^t^ 0 

(b) trans-3-{[4- (m^Vl^;*-) — 1 H — 5 — 
-OKI ^D^f-V7 5y©^ 

2 - (trans — 3- { [4- (m^^) — l H — i ^/ ft*— 5 — > T 

^-=3r->} i^n^^v) -1H — fy^yK-;V-l, 3 (2H) -v?tf- 

jftjft : 1 1 1 ~1 1 2°C 
10 3 .4 

(a) 1 Yv t KP-2H-t°7>'- 2— f/u— 5- (rb7t Kn-2 

h- fc°^ 2 — r^a-^s/) - 1 h — r ^w—fr- 4-$—jv(d&j$ i 

mmmmUT, - 7 8°C{U3V>TJilifeM6 0 7«4-/n^- 1 -7- 
15 tKn-2H-f7>-2-^;W5- (f f7t Kn-2H-f7V-2-^ 
/l/tfr^cz/) — 1 H — f^jA- )V (6. Og, 0. 0157mol) ©rh7t 
Kn77y (12 0ml) |fc 1. 5 7M-n-7*f^y f!?A/^ti/ 
(12. 0 0ml, 0. 0189mol) ^15»TlTlfc 0 3 0^ 
^> h y ^ h=3rv'#7>' (2. 65ml, 0. 0236mol) tf>7" h7 t Kn 
20 77> (30ml) »5^t*lTL, ^<5#fiU 0 1 5P», g£ 
11(1. 98ml, 0. 0346mol) *1&7L, 1 5 0 o C^C^oV^T 3 0 % 
-ii^-fbTk^TK (4. 46ml, 0. 0393mol) ©fh7k Ko77> 

(20mi) mm& i o a-im-cssr u < 9 g^a* -cim bfc Q 8 . 5 wm 

Mi£3 0 %-iSfi&ffc7k&zfc (4. 7 2mmol) ^rig*DLfc 0 15NfH& % 
25 10 % -lifTkit h]J 17 i»7k?»*5 «t T>«P J*^7l<|f -7" h y !7 ^Tk^^^r^D 

^/V*7^^nvN^77^- (^l^/II^CTVU-^gitj) "Cfflffil Ufc„ ^ 

-2H-t°7^-2-> f/V-5- (ff7t Kn-2H-t p v^-2 — f/W^ 
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is) - 1 H— < ls?*S—A'— 4 ;V ( 2 . 9 8 9 2 g , 4 2%) £r#fc 0 

(b) 4-7'n^^-l-fb7t KP-2H-t°7^-2-^;P-5- 
(Th7t Kb - 2H-f -1H— f ^©£7$ 
£*#BMlT% tfil^V^T l-7h7t Kn — 2H-lf7^- 2 ~4 ;V- 5 

5 - (fb7kFn-2H-tf7>-2-^/Vt^) -lH->fW- 71 — 4 
-t-/V (7 0 0mg, 2. 2 0mmol) ©N, N-v^^fMMT^ F 
(7m I ) n-^of/ua-^ K (2 5 7 it 1 , 2. 6 4mmo 1 ) , 

^BH^S^ (8 6 0mg, 2. 6 4mmol) ^Px.fc 0 2 B#fjg& N S^S^^ 

n/Jf^rv'— 1 — y h7t Kn-2H-t'7 ^- 2 — f /l^— 5 — (rf 7 t|fo- 
2H-lf7>-2— (As*-**/) -1H — 71^(8 5 2. 6 m g ) Sr# 

(c) 4-7°t3 7K^-i/- lH-^y^y*- yi/©^ 

15 iifi^T, tSI^V^T 4 -7°o /K^f->- 1 -7 h 7 t Kn - 2 H - t°7 
V-2 — (rh7t Ko-2H-t°7y-2-^;^» - 1 H- 
(8 5 2. 6mg) ©^nn^^y (1 6. 5ml) h 
!)7/^Pim (5. 5ml) &Mx.fc 0 2. 5^ts ^^^tR^UtK 

mt-r v v ?j*7km0L"(*p h= 7h s ^m^^-c-ttmufc 0 r.tb^«jBE*3ie 

^f-^-ey ^VV^gfc^U 4-7°ntf?3->- 1 H — f 5 A- 

(3 3 8. 2mg, 8 0%, 2SB) £#7fc 0 

IR (neat) cm -1 ; 3282, 2931, 1305, 1081, 8 
25 0 0. 

6 3 5 

4_- fp-i h — fy^y'-;i'-5-t-;KD^ 

g3*#ffl^T. -3 5°c^jov^-c##M4-e#yhiH— r^-^y-yp- 5-^- 

— ;V (lOOmg, 0. 745 mm o 1 ) ©Tir h ;=. f. ]} jv ( 4 . 0ml) MM 
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I«Tf7 7;PtP*>-f (HOmg, 0. 7 8 3mmol) ©7 
±h~hVfr (3ml) mWi&l O^ltlTU ^c<i3 0°C£-e#jfiL7t 0 

(59. 8 m g , 45%) £#fc 0 

IR (neat) cm -1 ; 3091, 1629, 1500, 1147, 9 
3 3, 7 0 2. 

io mmm 6 3 6 

c i s — 3- [ (4-^°D/K=ari/- 1 H-- ^ ^yV—^— 5 — fA') sj-^v-] i/ 

(a) cis-3- [ {4-^n1£*r?y- l H — f>y*y*— A"- 5 — i ;V) 
^fV] iyy ^I^T 5 >- 

15 ^?#ffl^TF. 0°CiCljoV>X||»j6 3 4-T?#fc4-^°cr7jfdr^- 1H--T >• 
^/-;P-5-t-/V (1 OOmg, 0. 5 2 0 mm o 1 ) <DT hyfc Kn77 
^ (4ml) MJ7xz;^7^y (16 4mg, 0. 6 24 

mm o 1 ) % ^iig^ij 3 8 5 ( b ) T*#fc trans-2— (3-t Kn^i/^ 
a-^f-->A-) -lH-^fy^yK-^-l, 3 (2H) -itstls (12 8mg, 

20 0. 5 2 0mmol) % i^-f y y^cr \*A<T*S 9 Sl3A'i&-**/ f. ( 1 1 3 /z 1 , 
0. 5 7 2mm o 1) £r*P;ifc 0 3 0Ms Mfc#iB.U3|«li^Lfc. KJftiS 

25 hy^y^- (^^f-vy^m^^r^t±i) T*ftSLfc„ uttiblifct 

/W£ 3 0%-^ 9vvr $ y-oi y y II Ufc 2 ttMflK ^ 

fi-cttEEftN&L WfetLfe^iSSr^y^^^^^y n^r h^yyy- (yan 
/ n n ^ ; -;v ( l o/ 0 _t'>-^.--7 7 j (; ) 

ttS) -CfjfMU cis-3- [ (4-y°i3/K^->- 1H-- - f>^/^-5-^ 
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;v) ir^rU\ ^a^fy7 5> (8 2. 3mg, 55%) £r#fc 0 
(b) c i s-3- [ (4-y a V2^^-i/-iH-4^^y— jV-S-^jV) 

MSt#H^T> ^amjSV^Tc i s-3 - [ (4-/P3jf^i/- 1 H-^f^ 
5 ^-5 — ^-drv'] i/^ n^f-^T? >- (82. 3mg, 0. 284 

mmol) (Ds*?y— As (2ml) $&$&Ks lM-ti-e?xf;Vx-f;l/ (3 
41 nl, 0. 3 4 1 mm o 1 ) £r$TFL7fc 0 1 B#fTO, »JBE*«&b#e>ti,fcS8 

c i s-3- [ l T 5 — f/W) 

10 * drf-VT$ is • i&m^ (7 6. 8mg, 8 3%) <Sr#fc 0 

IR (neat) cm -1 ; 2 9 3 9, 1 5 0 8, 1 2 2 8, 1 1 4 7, 9 
3 9. 

*WJ6 3 6<D-jjmzm\^XfcJfc&fttj;\,\ ZkTlZLTrrrmMM 6 3 7 ©fc£4fo 
<Sr^/£bfc 0 fc*?U tt%JKfttt:£%0!l 3 2 3 (a) "C^fc t r a n s -2- 
15 (4-t KndrS/i/^n^i/;!/) -1H-- f V^fy K-/V-1, 3 ( 2 H) — 

HJfe^iJ 6 3 7 

c i s— 4— [ (4-^T3/K=3r>^- lH-^>^- /u— 5 -^yV) ^^i/J 

20 1 H — NMR (DMSO-d 6 ) 8; 1. 01 (3H, t, J = 7. 4 
Hz), 1. 6 0 (2 H, m) , 1. 70-1. 86 (6 H, m), 1. 
91 (2H, m) , 3. 08 (1H, brs), 4. 24 (2H, t, J = 
6. 5Hz) , 4. 29 (1H, m) , 7. 09 (2H, s) , 7. 90 
(3H, brs), 8. 09 (1H, s), 13. 00 (1H, brs). 

25 mmme 3 4 <D&mz.m^xfcjfozn?j:\,\ ^Ti^-rmmm6 3 %<D\\^m 

H»J 6 3 8 

4-4 V^n^iy- 1 IsV^f—jU- 5 sf—zi' 

1 H — NMR (DMSO-d 6 ) 6; 1. 25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (1H, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 

H, d, J = 8. 8Hz) , 7. 01 (1H, d, J = 8. 8Hz) , 7. 

89 (1H, s) , 8. 49 (1H, s) , 12. 78 (1H, brs). 
MMffl 6 3 9 

5 c i s-N- {4- [ (4-^;V-lH-^^/-;V-5 — f/V) aj-^ri/] 

S^#H^T, Ot^&l ^mjg^ij 4 10 fife c i s-4- [ ( 4 - y J-;\> 
-lH-^y^y'^-5-^;P) i-^i/] n^^rf-^T^ ^ • ^^it (1 
0 Omg, 0. 3 5 5mmo 1 ) <DT h7tKn77^ (4ml) mm^, h V 

10 xf;V7?y (4 9. 5^ 1, 0. 3 5 5mmol) ^^^7i-=;l- 
* n y K ( 2 8 jt 1 , 0. 362 mm o 1 ) no^y (2ml) <D&%[ 

&mTl^tc 0 3 O M t#?fl L f y x^>7 5X0. 3 5 5mmol) 

SriiaDLfco 2B#P^fL 3EfcMJ3i^^T$^ (0. 3 5 5mmol) :fcJ;U?y 
#^7*=^n!J K (0. 3 5 5mmo 1) Sri&dBb*:. 2B£K& N 

15 ^^7K^#bW^^T^ttJb/c 0 rii^iJEliU t^MS^v'y 
XtfjuXyJ^W^y???^— (^ n n /J>^A/^®?^^yl^-C^tti) -effi^L-, 

c i s-N- {4- [ (4-^f;l/-lH f As- 5 — (Vl-0 t=3ri/] 

v'^d^e/^} ^^>7;V*V7$ K (3 1. 7mg, 2 8%) £#fc c 
IR (neat) cm -1 ; 3249, 2933, 1508, 1298, 1 

20 1 5 5 , 9 4 5 . 
MMM 6 4 0 

c i s-3- [ (4--f y^n^iy- 1 H — f V^/— /V- 5 -4 M 
is] is? X2^*c-y-^T 5: is • ms$z&.<o&i$ 
(a) c i s-3- [ (4--C y^°n/Jf^>>- l H — i 1/-$?)/' — /V — 5 — f 
25 ^) n^^rf-^T5: y©^ 

(1 5 5mg, 0. 61 4 mm o 1 ) <Z) h/l^y (4ml) M 
MM 6 3 8-e#fc4—f y^n/Jfdr^- l H — f >*V-/V- 5 2?-— /V (118 
m g , 0 . 6 14 mm ol) , 3 8 5 ( b ) trans-2- (3 
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-tlfB^^DA^/A) -1H — T y-f >- K-/!'- 1 , 3 (2H) — it* 
^ (lOOmg, 0. 4 0 8mmo 1) §riD^ lOOtiLfc, 4. 5 P$m$K 
SJESSfl3e4rite**l&U#bn*:2fti6Sr^ dp*;^t«, 1 M-zkgfrfb 

fixity? 77 4 — (^^V/g^a^/PTigtB) -e»3KUfc„ 

tvfc^/^{c 3 o %- y ^7 ^ j Mbfc 0 4 b#p b i 

(y p n yj^/l^A/^ ^ y "—jV-*? n P^;Vi\/^ ^ / ( 1 % — T^^E-=-T 

10 *) TigfcB) t»iL, c i s-3- [ (4-^y^P/K^i/-lH — f lst?-J 
—)V-<~>-4;V) ^-df-iX] v'^n^drlhVT^ >• (7 1. 0 m g , 6 0%) 

(b) c i s-3- [ (4 --r y^°n^dr->- i h--t is?-/— a*— 5 — r 

15 ^f#ffljaT. S?i.^*3V^Tc i s-3- [ (4—fy7°n^i/-iH-^ 
JU-5— $-3ris] ^DA^fy7 5y (84. 3mg, 0. 2 

8 4mm o 1) ©/fy^B^;-^ (2ml) lM-M-^x^;H 
(3 5 0// 1 , 0. 341mmol) £MT Lfc 0 1 ^1, ^JE^Ii U 

20 gfe^Lc i s-3 - [ (4 — y~fvL7$.$c^— 1 H — f >&z/~- A*— 5 — -Y/l") 
^n^t>7?y-M (7 0. lmg, 7 4%) &&i£ 0 
IR (neat) cm -1 ; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

MMM6 4 0<^5&iClpCTS/&£?T&V\ ^T{C^i"^W!l6 4 1 <Di\&m 
25 Ufc 0 fcfc U W W^^«^J 3 2 3 ( a ) T*#fc t r a n s - 2 - 

(4-fc Kn^?/^ n^dr-^yV) -lH-^y^y K-/I/-1, 3 (2H) - 

6 4 1 

c i s-4- [ (4-4 y^ndfdrv/- 1 H--f Is PS— JV- 5-4 A^) 
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IR (neat) cm -1 ; 2935, 1506, 1228, 1083, 9 
3 9. 

mmm 6 4 2 

5 c i s - 4-^^vV- 5 - [ (4- fcfu ]) 1 u^^fr) 

is] -l¥L-^y^^—;V $~>&XJ- c i s-4 ( {4-^f;V-lH — Ti^y 

yl— 5-' f/W ^-=3r-» v-^a^3^>7l«} T ? /) ^y-l-^/W^ 

(a) cis — 1— {4— [ (1 -T-fe^V-4-^^yV- 1H-- r^^y— 
10 7P-5-- Y/U) jr*ris] n^^riyjV) fc°P U 2, 5 - v^i^CD-g^ 

»#ffi^T, ^(CjoV>-C(D^#iJ4 1 Ot'#tc i s-4- [ (4-^ 

A--1H — f^y-;W-5 (jf) ^S/] ^^n-sdrty7$y -fetf 

(2 8 2mg, 1. OOmmo 1) ©f^xy (6ml) iinA^^ 
(10 5mg, 1. 0 5mmol), MJif^T?^ (2 7 9^1, 2. 0 0 
15 mmo 1) £^0;^ b/c 0 5. 5 B#fTO N SJ&?«£7.kK:# 

ttmufco wtL^^ff^Mt^^ca^©^^^^ (4 mi) js^e^ mt 

7tf;v (214<il, 3. OOmmol) SrM, 10 0t:iLfc o 
mbfcfc&v^^/Vzlvl^T? K (2ml) £j0;tfc o 2B#^, RJES^KSttK 

20 (^^-y-^/^^^-e^tts) -ettit, c i s-i- 

{4- [ (l-7W-4-^f/V-lH — fy^/-;P-5-^;V) ^-^r 
i/fxi^lsM tfnyi/y-2, 5-v^:/ (12 3. 7mg, 3 3%) 

(b) c i s -4—^^/1 — 5- [ (4- t°P V -yl/— 1 — n^^iy 
25 7U) d"^f*>] -1H — r^/- ;V *5j;t>* c i s-4 ( 

— fy^/^V- 5— fVV} J^vO ^n^vvW 7$y) Zf#^-1— 

^*#IS^T\ OtJKliiSVvCc i s-1- {4- [ (l-7tf;V-4-^f 
yp— 1 fy^y- /V- 5 --iVv) ^-^r->] S/^o^F-S/yU} tnyi/y-2, 
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5 -v 5 ^^ (500mg, 0. 311 mm o 1 ) <D*$ J—>V (3ml) s ^ f 
7tKo77> (3ml) mmmz, 2 8%-^" b y ^J** hdf-i/K (64/z 1 , 
0. 3 1 1mm o 1) SrAB&fCo 1 0##L S/S^^^P^T^- «7 A 7 Jc 

5 iS©ff7tKn77y (4ml) 7K*{ky ^!7^T^^ = ?A (4 

7mg, 1. 2 5mmol) Sr*Pxi, «flEbfc 0 4 * % 2M-7kifcffc;-?- 

b V VJ^yk&m, TKOJIR^D^ m^ir^-r b^iib7i 0 5IMlLt 

10 c i s— 4-^^/1^-5- [ (4-t°ny^>- l — f/Vv^ u^^vvlx) 
v0 - l H--f J\> (5 9. 6mg, 64%), cis— 4 ( {4— 

l H-- -f V^y— /V- 5— -iW} ^-^ri/) $^ P^df-v'/U} r$y) 
-1-3— A- (15. 4mg, 16%) <H#7£ 0 

IR (neat) cm -1 ; 3 1 5 6, 2 9 4 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5 , 9 5 1 . 
mMM 6 4 3 

4 — =&/i/* y 4 — Ov- l H-4 5 — 

(a) 4-^>|y-l-7 b^fc KP-2H-t°7y-2-^^-5- 
(Th7t Kn-2H-fc°7>--2 — f^^r-» -lH-Y^)/^©^ 
20 ^t#B^vT\ ^iatC*5V^Hlte#!l6 0 7fHfc4-7*n^- 1 -J- b 7 fc K 
n-2H-t°7^-2 — f/U-5- (7h7t KP-2H-t°7>-2->f;^ 
-1H — fy^/"^ (3 9 5mg, 0. 0l05mol) 0-7t^fy 
(8 0ml) y > (1 . 10ml, 0. 0 1 2 6mo 1 ) N 

(^-^ri/^-2, 1 -7x^^y) f^. (i?Z7^=-/\sfcX7s( ^) (2 2 6mg, 
25 0.4 2 Ommo 1) N ^ b y !?A-t~7*h + i/K (l. 4 1 g, 0. 014 
7mo 1) % by* (v^i/^y 7^7t fy) vv^S^J* (0) -^nn* 
/V2» ( 2 1 7 m g , 0. 210 mm o 1 ) &jjP;t. « bfc 0 2 B#W# N 
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M ttlL, 4 - U y- 1 - f f 7 t Ko - 2H - 1°7>- 2-->T;V- 

5- (fh7t Ko- 2 H- 1^7>-2 — i iVHr^rl/) -1H-^^/^ 
(2. 4 2 6 7 g, 6 1%) &#fc 0 

(b) f/U- 1 H-^^y— /V- 5 -*—J\y(DS& 

5 S^#H^,T, M.teSSV'T 4 y 1 -x h7k Ko - 2 H- \f=7 

is— 2— 4 As— 5- (f f7t Fn- 2H- t°^^- 2 — { AsttSs) - 1 H- 

>jr*S—A' (2. 4 2 6 7 g , 6. 43mol) O^ap^^^ (50 
ml) h!J7^oS» (12. 5ml) ^*P^fc 0 3^fTO, KJSS? 

A-^r/V^V ls-4 — f;V-lH-^y^/-;l/-5-t-;v (8 8 2. 4mg, 
6 3 %) Sr#fc„ 

15 'H-NMR (DMSO-d 6 ) 6 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 (1H, d, J = 8. 8Hz) , 7. 08 ( 1 H, 
d, J = 8. 8Hz) , 8. 06 (1H, s) , 8. 24 ( 1 H, s) , 
12. 7 9 (1 H, s) . 

mmM6 4o (a) (Djjmzmzxfcjfc&fttev \ KXTizTF-tmmm 6 a a x 

20 6 4 5 <Dfc&!&>*<&J$. UfCo fcff t N tti&PKWKllgttftl 6 4 3 4 -^-/P* 

y >-4 -YA— 1H — ^-5-3— /USr^V^fCo 
HSfe^iJ 6 4 4 

c i s-4- [ (4— ^r/lsfrV ^- lH—f ISPS— A*— 5 f /V) ^ix] 

25 IR (neat) cm -1 ; 2941, 1495, 1219, 1113, 9 
3 7. 

H3ifc#lJ 6 4 5 

c i s-3— [ (4— =e/i^*y y-iH-^w- — r^) v- 
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IR (neat) cm -1 ; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

mmm 6 4 6 

{ c i s - 2 - C ( 4 1 H — i 5 JV) is? 

5 u *yM * =$-}VT % 

(a) trans— 2— [ (2-t Kd^-'»^ ^ -1H 
— < is K— /V— 1 , 3 (2H) ->>;<}- >-<D-8"j3c 

^*#ia^;Ts o^^v^-ccoTK'^by ^^^t^^^^a a. 2i g , o. 

0 3 2 Omo 1 ) (Dfh7t Kn77> (15ml) ?g$?f;i trans— 2- 
10 7V ^3MfV — /l" (1 . 0 g, 7. 9 9mmo 1) ©7 h 9 fc Ko75> (1 0 
ml) »ITL^ M^bfCo 2B#|ffl& N Kf£3g9£fc>JCs 2M-7km-fb-7- h y 

/l^— TVV (9. 59ml, 9. 59mmol) ^ADx. «EE«Mgb;fc„ ^i&K: 
fc^tii»7k« (30ml) fcifclfcfryfrA (1. 99g, 0. 014 
15 4mo 1) , xhdri/^^;i,7^/W5 K (1. 93g, 8. 7 9 

mmo i) &fm%.it 0 i 5mm^ fcj&mwi&ykiz.&i.ffim^^ji'-cttam l, 

trans-2— [ ( 2 - t: Kn ^ri/->^ n^drvvV) ^ ^yi/| - i h— f V 4 
20 i^F— /V-l, 3 (2H) -VJrl' (1. 1 7 3 6 g, 5 7%) £#fc c 

(b) (cis-2- [ — ih — {lsjry—A'—5-<{A') 
is] is? v^*isj\s} * ?-AsT % 

»J6 4 0 (a) ©^TjSfelcfllCrKJES^ffjfcofc. ThfcU ttl3BISD|SHJ:5Slfe 
W4 0 2 Ti#fc 4-p< ?yl— 1 H — f 5 —Or— /V£r/8V^ 0 

25 1 H — NMR (DMSO-cf s ) 6 ; 1. 2 4-1. 8 5 (1 1H, m) , 
2. 40 (3H, s), 2. 69 (2H, m), 2. 03 ( 1 H, m) , 2. 
2 7 (1H, m) , 2. 7 0 ( 2 H, m) , 4. 5 9 (1H, m) , 7. 
21 (IH, d, J = 9. 0Hz), 7. 25 (1H, d, J = 9. 0Hz) , 
7. 9 8 (1 H, s) , 1 2. 8 1 (1 H, s) . 
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mMffl 6 4 7 

trans-2- [ (4 *f-}V- 1 H-4 JV- 5 ?V) 

(a) ci s-2— (2-t KDdfi/v'^n^^;i/) — 1H — fy^yp- 
5 /V-l, 3 (2H) -S^V©-^ 

ci y i/7^^.7i^^^A ^dri^^^^-n/jN^^^— h (3. 77g, 7. 3 1 
mmo 1 ) ©fb7t Kp77^ (10ml) W@L\^ 7 $ J *=5-)V^-^ 
(1. 3 1 g, 7. 3 lmmo 1) £N N N-^VT'of^T^y (1. 
10 7 2m 1 , 7. 3 lmmo 1) <DT h7tKn77> (10ml) 1 

4 c i s-2-7$7^nA^ty^.iii 

(1. Og, 6. 6 5 mmo 1) tMlxf;V75y (i. 0 1ml, 7. 31 
mmo 1) ©rf^tK^?^ (10ml) TG^fS^ L7c^$£ri$o 

<<9?®TLfc 0 3B3f B m, (3 5mg) £r2)P;t, Mffi. 

^^r->y ■frfji'tiyJ*? n-v f^77>f- (^^r-^^/M^^^^p-^^tb) trft 

*ttB) c i s-2— (2-t Kn^-^n^vvW — 1 H — < V 

20 ^>-K— A—l, 3 (2H) -i?*-* (1. 5 7 4 6 g, 9 7%) £#7t 0 

(b) trans-2- [ (4 5vP- 1 H--T ^- 5 — 1W) 

«^i6 4o (a) (Dxm^mcxBLi&itftt£^ti 0 fcfcu mmwM\-mm 

M4 0 2 "T?#fc4 5vV- 1 H-^ V^V— )V- 5 -si"— /V^ffiV^ 

25 IR (neat) cm -1 ; 3 1 6 1, 1 5 0 8, 1 2 1 9, 1 0 9 2, 9 
4 1 . 

MMM 6 4 8 

{trans-2- [ (4 f-jV— 1 H--T A>- 5 — fW) ^Sf-f] 
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(a) cis-2 - [ (2-tKn+^n^j/;i/) y^/k) -1H-4 

3 (2H) -ttXD&fi. 

(2 50mg, 1. 51 mmo 1 ) (D7YMW. (4ml ) (C s y £A (3 7 

5 5mg, 2. 7 2mmo 1 ) , 1 F*v , *M'-;l'7^yW 5 K (3 6 4mg, 
1. 66mmol) &Mx.tc 0 3B#F H m. fcfcm&$:7klc& Vmm^-^X^tii 

U cis-2- [ (2-k Kn^v'v'y u^^iy/U) y ^vi/J -1H — fy^T 
10 >h~— 7V-1, 3 (2H) (2 9 1. 6mg, 75%) 

(b) {ttans — 2-[ (4-.*^vU- 1 H-^ yV- 5 — W/l') 

#J4 0 2T?#fc4-y 5vU- 1 H r l/-!? if' — A — 5 — ^ — Jls-fcffi^^fCo 

15 (c) {tr'ans-2- [ (4-^f/l'-lH-^yyy-;l/-5-^;V) 

g^#ffl^T. ^ffi.i£:£V^T {trans-2- [ ( 4 - /• ^vU- 1 H-^f 

— (M Jr*r*y~] i^y n^drvvW ^^75> (53. 8 m g , 0. 
2 0 7mmol) (D 2 -^ti^V — )V (1ml) mm~. 1 M-i&^- v^^vV 
20 rt— tvI" (2 4 9M, 0. 249 mm o 1 ) *mx.tc 0 1 B#fHm, 

{trans-2- [ (4 -y 1 H — -f >-^V— jV- 5 — fAO sJ-^vO 

Z/t n^*ris;v} y 5 > • jftHKIft (49. 4 m g , 81%) £#fc 0 

IR (neat) cm -1 ; 2 9 2 9, 1 5 0 8, 1 2 5 9, 1 0 8 0, 8 
25 10. 

HMJ 6 4 9 

{trans-3- [ (4-y 1 H — f >^V— ./V- 5 — f />) ^^i/] 

(a) 1 -^ry->y o^df-f-v- 3-^->-(7)^^ 



WO 02/100833 PCT/JP02/05609 

300 

^#H^Ts &MXZ&^X2-i'*U'^tt>-l-$-> (5. 0g, 0. 
0 5 2mol) ©15%-N, N- i?t f;^;l/A7 5 K7k*§?ft (60ml) fcl N 
H{k7^=!>A (4. 1 7 g, 0. 0 7 8mo 1 K *>T>"fb* U (6. 
77g, 0. 104 mo 1) ^O^L, 10 0°C£:Lfc o 3 RtlTO, KJfci&ttS:* 

/ft»^^VT?»W) T?»Sk 1-^7; m^^f-^- 3 -^V (3 4 5. 
4mg, 5. 4%) £#7c 0 
(b) ci s-2- [ (3-fc Fu^ist/pv^^U/ls) ^-/V] -iH--f 
10 y>r^K— 3 (2H) -^^tD-g-^g 

i*#l^T^ ^ffifc*3V'»"Cl-5<'7V v^P^^i/— 3-^V (100 
mg, 0. 8 1 2mmo 1) ©fh7t Kn77> (2ml) git, 7 JcSftP 
^A7/^^^ (92mg, 2. 44mmol) Sr*D^., MU^fr,, 5 9$fB\ 

15 lM-jli-^xf/H>- (9 7 4 /il, 0. 9 7 4 mm o 1 ) Sr*D^fc„ 
m$r^flE^«|bT#btL^^»7jC^ (4ml) ti£f:tKi* y f> A 
(2 0 2mg, 1. 46mmol) , x^-/^;^-;V7^;^5K (196 
m g , 0 . 8 9 3 mm o 1 ) % T± h = h y jV (1ml) &]j\}x.tc 0 2 1 H#|J0fL 

20 #Lfc 0 rMEItt#bixfcIMv'!)^7 s /^7A^nvh^77^- 
(^drf - >-/^m^^-e^ffi) Tit §g U y # <7Vl-# n-^ 

7 — n n TjNyPA/f^lfejc^-cJgai) X'^M Us c i s-2- [ (3-fc 
Kn^v^n^^vvV) ^<?vi/] — l f V-O* K*— /l — 1, 3 (2H) - 
(8 3. 5mg, 4 0%, : h y = 1 2 : 1 ) £#fc 0 

25 (c) { t r a n s - 3 - [ {A-^-f-jV- 1 H — f jV— 5— <( )V) 

^2fi#|6 4 0 (a) ©^TtetcipCrSJfSSrfT^ofeo fcfcTU U&DgCftKlggffi 
094 0 2 "C#fc 4 -p< 9vP- 1 f /V- 5 A-£Jll>fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 04 (1H, m) , 1. 26 (1 
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H, m) , 1. 4 7 (1H, m) , 1 . 5 9 ( 1 H, m) , 1.7 4-2. 
10 (5H, m) , 2. 5 1 (3H, s) , 2. 5 5 (2H, m) , 4. 
54 (1H, m), 7. 11 (1H, d, J = 9. 0Hz) , 7. 23 (l 
H, d, J = 9. 0Hz) , 8. 0 2 (1H, s) . 
5 mMM 6 5 0 

{c i s-3- [ (4-^f;^lH — f l/^y— ;V- 5 —4 M t^r^] 

(a) c i h^^D^fy*;^7 5 K *5j;tF 

trans-3-^ h^riXVi? n^3rD-^# AotfT 3: KGD'nEfe 

io ii#i^T, s?at;:j3v>T3-p« h=¥e^y^ n^^/i^/wi^^ (1. o 

g, 6.3 2mmo 1 , : }>y^^ = 4 : 3) CD YsV^ls (20ml) ^W. 

Ks Wfcf-jr—fr (9 0 2mg, 7. 5 9 mm o 1) **P^. % 5 0°CiLfc o 2 
H#TO, 5fcS/&fcofcfcg>lSU N-^f;V*;l/A7^ K (41) £APx.fc 0 1 
B£M3K «JBE»#SL#bix*:3«aE©^nn^l/A (2 0ml) MKlT 

15 »y^7-^no*;^t (15ml) ICiTLfco 19HliB^ SfS 
^^Sr^JE^ii U 5?£«rfctEEi**l&&# b ftfc^gfc- JJ # sf/u$ a ^ a ^ y 
tf?-74— (^np^M/^^y-;Vt«gai) Ttllt, c i s-3-p< 
WB^fy^T^K (3 8 4. lmg, 3 7%) ^oWtrans- 
3-^ h^->i/^n^fy*M7$ K (2 6 1. 3mg, 2 6%) £r#fc 0 

20 (b) trans — 2- [ ( 3 -y h *c v^yy ^A-) y <f-jV\ - 1 H — 

-rv^yK-A'-i, 3 (2H) -s^xa-g-jsJc 

Hl»ij6 4 9 (b) ©MtittSfe^^ofco 
(c) trans-2- [ (3-t Ko^r^ y =f-jv\ - 1 H 

— ' r y-r^K— /u-i, 3 (2H) -^tyoM 
25 £SM£H&t\ -4 oicmssvvr t rans-2- [ (3-y h^riy^yn^ 
^ v/u) ^] - 1 h— r y-r > k— a*— 1 , 3 ( 2 h) - ^> (100 

mg, 0. 3 66mmol) ©^nn^^y (2ml) 

<?-A (2 4 7mg, 1. 65mmol) £ 1 5 - y =7 <7 ^— 5 ( 3 2 7 /z 1 , 1. 
6 5mmo 1 ) <Dis? pp^> (2. 7ml) J^^Sr^o < t>iBTLfc„ 1 0 



WO 02/100833 PCT/JP02/05609 

302 

lM-h'J^n^7^-^na^^« (i. 10ml, 1. 10 
mmo 1) ITU/Co 1H#«> ^t#fiU2. 5 ttm&K: £ Lfc 0 £b 

5 ^-/W-C^ttJ) -CWJRU trans-2- [ (3 - t Kn *ri/*st u^^-i^A) 
-lH-^y^VK-;V-l, 3 (2H) -i?*-^ (6 3. 2m g, 6 
7%) <Sr#fc 0 

(d) {c i s-3- [ (4-^;P-lH--fy^/-;W5 — f/>) 

10 »6 4 0 (a) ^Si^CrSJ^Sr=fT^ofCo fcfcU fct£8]§0|SMi:|£!fe 
#)J 4 0 2 T*#fc 4 -t< ^VV- 1 H — r i/^y-yl— 5 -t-^ffi^fe 0 

(e) {c i s-3— [ (4-^f;U-lH-^y^/-;l/-5 — OP) ^-^r 

^Sf^ia^n^ M-^fci^r {c i s — 3- [ {a-^=^a- 1 h— rv^v 

15 —A— 5 — ^^rv'] u^^vvl^} ^f;l/7?y (2 5. 8mg, 0. 
0 9 9 5mmol) (D 2 - ^cr^V ~A (1ml) ^^{C. lM-£g[-^xf 
tvv (1 1 9m 1, 0. 11 9 mmo 1) &Mx.tc 0 Rfcmm 

{c i s-3- [ (4-^f^-lH rV^y— is? 

20 n^^rix/v} ^f/l/T^y-tiil (2 1. 8m g, 7 4%) £#fc„ 

1 H — NMR (DMSO-rf,) 5; 0. 9 3 (1 H, m) , 1.11 
(1H, m) , 1. 2 8 (2H, m) , 1. 6 7-1. 7 8 (3H, m) , 
2. 02 (1H, m) , 2. 1 1 (1H, m) , 2. 37 (3H, s) , 
2. 69 (2H, m), 4. 03 (1H, m) , 7. 14(1H, d, J = 
25 9. OHz), 7. 26 (1H, d, J=9. OHz) , 7. 86 (3H, 
b r s . ) , 8. 01 (1H, s). 

■$mm 6 5i 

trans-N- {4- [ (l-7tf;l/-4-^f;V-lH — fy^y>-^_ 
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£3£#ffl&T\ &.mz.&fTM1&&l4 1 2X^tc trans-N, N-vM^ 
^-N- {4- [ OJ?^ Jls-5 — fjU) Z/# 

p^>/W 7$^0-fitS (lOOmg, 0. 3 2 3mmol) <DN, N- 
^fMW$K (2ml) hy^7;y (112/zl, 0. 

5 8 0 7 mm o 1 ) „" ifrffcT'fc^A' (25. 2 ju 1 , 0. 355 mm o 1 ) &flp*. 
fc 0 1B$IIB£L ^^IdMJx^/l/T^y (0. 4 2 0mmo 1) , ^fbTir^vV 
(0. 3 5 5mm o 1) -grAP^fc 2B#H8L SfS^^^7Kl-#L^ n d*;1/A 

fc3^S^r->y %fj>Vj3=7 n-v h^77^f- /— /t'-C^ 

tH) -eft^L, t r a n s -N- {4- [ (l-7W-4-^f;V-lH- 
<Y V^y^-yV— 5 — -Y yV) ^-^r v-i^ n ^^^V} — N, N — i?* ^;VT % Is 
(20. 1 m g , 20%) £r We 

IR (neat) cm -1 ; 2937, 1705, 1508, 1252, 9 
3 5, 8 14. 
MMffl 652 

trans-5 - { [4- is? n^^>vl/J 

*s] -4 -^^-jv— l is fry— ;v- i -jjjvtf^i/u— Y<D&&. 

mMwrnny, o^z^^xm-mwu 1 2tnt trans -n, n--^^ 

/l^-N- {4- [ (4-^f;V-lH — f>^-;l/-5-Y;V) ^=¥iX] 
o^V/V} 75>®-tt!l (1 OOmg, 0. 3 2 3mmol) (DTizh^ 
(2ml) mfcfc, h V =z-=f-;VT K Is ( 1 3 5 ju 1 , 0. 968 mm ol) ^ 
no#^f;V (3 7M, 0. 4 8 4mmol) 1 
bfc 0 1B#H^ $b^M)^^VT5:^ (0. 6 4 6mmol) % t n o 

(0. 4 8 4mmo 1) ^0^fe o 1 ZwfcjVh, (2ml) & 

U y^ trans-5- { [4- ->-y D^=3r vvU] ^~ 

-4-^f;V- 1 H-^y^^- 1 -*M^fi/Wf (38. 7 
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m g , 3 6%) %mtz. 0 

'H-NMR (DMSO-rf ( ) 6 ; 1. 2 2-1. 4 7 (4H, m) , 

1. 84 (2H, m) , 2. 05 (2H, m) , 2. 21 (6H, s) , 

2. 2 6 (1H, m) , 2. 3 9 (3H, s) , 4. 0 0 (3H, s) , 
5 4. 17 (1H, m) , 7. 38 (1H, d, J = 9. 0Hz) , 7. 85 

(1H, d, J = 9. OHz) , 8. 48 ( 1 H, s) . 
MMM 6 5 3 

{c i s -1—^/^-3- [ (4-^^vW- 1 H— -il/?^?— 5 — i As) 

10 (a) t^A- c i s - 3 — * h^is-fj? u^^^-y^A-^s^-^U— h 

^^vP t r an s-3-^ h^rv'S/^ n^t>^;^>v'i/- h©-g-^ 

mmwm^T, -s^as^x^^y — a oomi) \z.mt^—A^ (n. 

3g, 0. 0 94 8mol) & 2 0»T^o < «9 !Tlfc 0 1 3- 
^ h^rv'v'^ n^^vvl^/l^:/^ (5 . Og, 0. 0 3 1 6 m o 1 , i/X : h 
15 7>^=4 : 3) <D*9J—fi> (3 0ml) &ifc£r 1 5 #jWtTiRT bfc D 2. 

20 c i s-3-^ h^^e/^D^t^^^^l^-F (3. 0673g, 56 
%) fe^O^^A t rans-3-^ h^^D^t^^v-i/^ls 
( 1 . 5 8 5 9 g , 2 9%) £r#fc Q 

(b) ff-As 3—* h^l'—l~^^A'is'>X2^*c-y-y'jj;U7$5-Z/U--h<D 



25 ^MW-M^T, -7 S°C\Z.^^X ^J-jV c i s - 3 — h^ri/v^ u^^-f- 
yjJAsTg^-Z/U— h (1. 80g, 0. 0105mol) ©rf7kKn77y 
(3 6ml) 2M-V^ 1 ? J* y7>u¥;UT Si b'^fe (7. 3 2ml, 

0. 0146mmol) Sr 1 5 ^^T«TLfc 0 3H#f«, 317^^(4. 
4 5 g, 0. 0 3 1 4mmo 1 ) ©r" f5t K(>75y (9ml) 2 Oft 
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5 ^f-i/^/l^f^rv'l/— h (1. 8 9 8 5 g, 9 8%, 4: 1 cD^ftfl^^) £ 

(c) trans — 3 — } h^^X— 1 — ^ "f-jVis? v^^-f-l/jj jVi$l/^.(D-ik 

I^#i^T> ^jatdjoV^T^ 3 — p< h^e-i/- 1 —J-^sVi/Z n^df-y- 

10 h (1. 9835g, 0. 0106mol, 4 : 1 ©jg<£-$0 

©y^y^V (16ml) 2M-7j<!Hby ^AtM§^ (1 6. 0ml, 

0. 03 19mol) &Mx.tc 0 l$?mm, 5 0°CiL.7t o $t>t3«, 2 
M-7R^y^^A7R^ (0. 02 13mol) %MZ-fc 0 1 ^gfctfc 

U^-feHIIfc trans — 3 — * h^cis— l — p( ^jlsZ/f u ^^-f-^^ /V^l^^ 
(1. 17 8g, 6 4%) % MS^LTc i s-3-^b#i/-l-^f;V 
^ n — jU&^Wt (4 6 9. 2mg, 2 6%, 3 3 %- t r a n s - 3 

20 f^v'- 1 - ^ ^v-^ p^drfy*;^yl(Z)fl^) &#fc 0 

(d) trans- 3 — ^ h^v^- 1 - n^fy^MT? K<£> 

t*#iIT, ifim^Tt rans-3-^ h =*ri/— 1 7-jl>*/# u^. 
W^M^i (4 7 0mg, 2. 73mmo 1) Oh;Hy (10ml) @ 
25 Wfc^Jr—jV (3 9 0mg, 3. 2 7mmo 1) „ N - ^VU/Jvl^ 

^75K (41) Sr^Dit, 5 G°Ck Lfc„ 6H$TO, 100°C<tLfc o £6fcl 
B#P^. mt^^jU (1. 6 4mmo 1) ^ii^PUfc 0 2 l$|IQ& % MffiEftiL 
#bn/c^<D^nn^/V^ (10ml) ?§Sfc£r, ^tCTt&fPT^-T-;* 
bb^M (10ml) tITLfc. 2P#P^ N 5 0°C£Lfc o 9B#P*^ 
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ffilU, trans — 3-^ h=*r-y- 1 -y^^iy^ n -~.df -^;!7 /l^T 5! K 
(3 8 9. 8 m g , 83%) £r#fc 0 
5 (e) 2- [ (3-p< b^iX- 1 -y5vl^>^ n^^v^) -1H- 
^7^yK-/V-l, 3 (2H) -i?$->-(D<&j$, 

^»J6 4 9 (b) (Dxm^mcxBcm&nft-otco 

(f) 2- [ ( 3 - t Ka ^ v'- 1 - ^ f a^^r^) ^ ^vl/) -1H 
— fy-Y^K— A--1, 3 (2H) 

10 ^Jfe^iJ 6 5 0 (c) ©^^IpC-CKf&^^ofCo 

(g) {c i s-l-^^/U-3- [ — f Isfyf— /U- 5 

wj6 4o (a) (D^mzm^xBLfofrnte^tc* fc^ru mzsmm^m 

#!)4 0 2 T'#fe 4 -y ^vv- 1 H--T 5 -t-;l^^^fc 0 

15 IR (neat) cm -1 ; 2921, 1508, 1221, 941, 
8 16. 

mmm 654 

t r a n s-2, 2— v 5 ^ ^A— 5 - [ (4-^^P— 1 H — -f ;V~ 5 

20 (a) 2, 2-i?^^Jls-5-**yi/?u^^^>%/V7$^}*}) sU(D&J& 

^*#ffl^T, ^SJC:fc5^T4, 4— S^^vl'— 2—yy D^df-fev- 1 -Jr 
>- (5. Og, 0. 0403mol) (ON, N-^^f^;VA7 5 K (3 0 
ml) (2. 37g, 0. 0443mo 1) ©i» 

(10ml) N ->T^{fc# y ?A (3. 1 5 g, 0. 0 4 8 3mo 1 ) (Di^W. 
25 (2 0ml) 7 0°CiC#?£Lfc o 2H#flO#, ^^M?r7Kfc#b^ 

y ^ v< ? A l, f Co - nSr^flEMffi b# «b ^t^tl: v- y # yVi^ ^ A y n 
-^h^^^^- (^^f-^/S^^^-e^ttl) xmmh, 2, 2-vM=?vl— 
5 -;^yi/y MJyp (4. 0 3 3 g, 6 6%) £#7h 0 



WO 02/100833 PCT/JP02/05609 

307 

(b) c i s-5-tKn^>-2, 2 - if? n^^f-^^/i/^ - 

y /w-g-^ 

^f#B^CT. 0 o C^feV>T7K^b*^^M; (1. OOg, 0. 0 2 
6 5mol) ©^;-;K4 0ml) 2, 2 - 5 -J^y 

5 ->^n^^^/^^MJ^ (4. Og, 0. 0 2 6 5 mo 1 ) (D * ■*? / — jU 
(3 0ml) MlrlTLfe, H$IH!3(K ^bfC7k^b*l>*^- h y iJ/A (0. 
0 1 3 3 mo 1) ^.{£#mbfc 0 4 5^«, EU$ffi&\z3l&a&lkT Is 

mm^^x-mm) -cit^u c i s - 5 - 1 kp ^y- 2 , 2 — y^ ^-/uis? 

v^-V-l/X/UTtf— hV/^ (3. 0 5 5 0 g, 7 5%) &#fc„ 

(c) trans-2, 2-^f;l/-5- [ — f V^y* 

15 f S#i^T> MtfeV^© trans-2, 2 -v^ ^/V- 5 - [ (4 — 
y 9vV— 1 H — < ^S&V—JV— 5 — ^T/W) ^-^r->] ci^^r^V7J/V^^ h y 
^ (5 0 0mg, 3. 3 7mmol) O^xy (12ml) fe|iC9 0%-v' 
Ty^f ^yhP-n-7*f/^7t7> (l. 0 5g, 4. 0 5mmol) 
CD f^oi >- (5ml) ^SrJ^T U 3?c^-C||«!) 40 2 Tltfc 4 - p< 1 

20 H-^y^/-;>-5-t-;V (5 0 7mg, 3. 5 4mmol) 10 

sr. r. tb^r i m-tksh^ b y «7 A7X^-cgfe#- bfc 0 7km* ?w ats 

25 ftJ8 % trans-2, 2 -S?* 5 - [ (4 — * 1 H — < 

J\s—5—y(jV) v^^ d^^f-^^TJ^/J?— f y /l^ (351. lmg, 46 

%) &#7C 0 

IR (neat) cm -1 ; 3176, 2954, 1508, 1223, 1 
0 9 4, 9 4 5. 
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mmm 655 

trans — 4 — ^ =f-;V— 5 - { [3- (1 — 1 -— hp^^/i^) 

(a) c i s-3— (l-^f;v-l-=hnxf;i/) a-^^f-f-y — 

5 *3J;T>* trans-3— ( 1 1 — =. h uac^vu) ->>7 n^^-y-y — 

g^#ia^;Ts o 0 c^c*Dv^r»K^p^3- (i-^^-i--hPxf 

jU) i/?-a^*cy-J 1/ (l . 6 8 g, 9. 0 7 mm o 1 ) <D? 9 J >— ;V (1 7 
ml) ^fl^ft^^itMJ!)^ (3 4 3mg, 9. 0 7mmol) SrM 

^^A^T^-^h^^^^— (^ih^/^ai^v^tlJ) T-ftiiU c i s- 
3- (l-^f;v-l-xhnx^) ixy n^^-y-y — /V (4 9 9. lmg, 
15 2 9%) *5j:T>*t r a n s — 3 - ( 1 1 — - hoxf-^) 

f/-/V (2 5 9. 6mg, 15%) , (55%) £#fc c 

(b) trans - 4 — y ^A— 5 - { [3- (1 -x hnx^ 
A) d-^rvvKl ^^r^} -lH-^yy/-;W^ 

»I6 5 4 (c) (D^^tTS^^^^ofCo 
20 IR (neat) cm -1 ; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 
MMM 6 5 6 

c i s-4- [ (7 - ^ 1 H-^f y^/^- 5 -^f As) n 

25 (a) 4-7$ 7 - 3 , 5 — i?^ = 5-)V~7 zz. y — ^(D'aJ^L 

7 =.;\,%fe-t Y y !7^-7XfP^ (5. 7 8g, 2 5. 0 mm o 1 ) <Z>zk?^ 
tt(20ml) ClfllSW-h^A (1. 9 0g, 2 7. 5mmol) 

(4mi) ^d^/c 0 ^(Dmm^mmm (5. i m i) oog) cdao^c 
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=c J —)\> ( 3 . 0 5 g , 2 5 0 mm o 1 ) \Zjt$Mct h V V J* ( 5 . 50g, 1 

3 8mmol) (30ml) % teXWK (20g) &r#nx.T$§$?^ N tK 

m^xAm^mr\^x^^tc 0 7km*p\z.ximmmw&, 6 5°c~7 5°c^ 

■8&U ^^-y-m-rhV^J^ (16. 8g, 9 6. 5mmol) Srjft»t©fe^ii 

5i£fc:«fctK 4-757-3, 5 — f;U7^y — jV (2. 46g, 72 
%) 

(b) fBft[4- (7tf;l-7$/) -3, 
4-757-3, 5-^^7xy-;l/ (1. lOg, 8. 0 2 mm o 1 ) 
10 cDg^^A (2 Om 1 ) »»«Efclfy v 5 ^ (3. 3 0ml, 40. 8 

mm o 1 ) % fc^fcfHSfe (1- 90ml, 20. 1 mm o 1 ) &1NX.X 7 0 X^X 

iflfTO»#Lfc 0 mmz.m^m^^^ (6 0mi) Sr*p^r^b^ 0 5 

*£*rsc£te:J:0R« [4- (7tf^75 7) -3, 5 -vo^/l^^ 
xvW] ( 1 . 6 9 g , 9 6%) Sr#fc 0 
15 (c) ( 1 -7tf ;V- 7 - 7 1 H-/f y ^ A— 5-^/V) <D 

mm [4- (7WI/75 7) -3, S-^f^x^/V] (1. 69g, 
7. 6 4 mmo 1) ©^xf;l, (26ml) (2. 20ml, 

2 3. 3mmol) , f h7^7^^P? K (I24mg, 0. 3 
20 8 3 mm ol) , y "7 A (1. 50g, 15. 3 mm o 1 ) N MffigM' V 

T5/V (1. 34ml, 9. 9 7 mm o 1) *Wft*P^.T 4 l*M*PfKaHffcLfc. 

P-7h^77^>- (^^-y->/ /- @^^^= 7 : 1-5 : l) l^Olta^ 
25 f/ux- x/W^rgfe^-ra^t^J;?)^^ (l-7-fef/V-7-7f>-lH- 
/V- 5 — r AO ( 8 7 5 m g , 4 9%) &#fc 0 
(d) 7-7f^-lH — r ^yy— ?V- 5-3— 

BUI (1 - 7tf /l^- 7-7f ;v- l H-^y^y-;l/- 5 -^^) (8 5 0 
mg, 3. 6 6 mmo 1) <D ? # S — As—T h7tK»77^ (1 : 1, 7. 4 
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ml) &m\Z2N-fr&UbVWJ*fr&m (3. 7ml, 7. 4 mm o 1 ) 

tlx mux* 3 o&mw:W^± 0 mamkT>*-vj*frfflfc&Bzj&m^&g, m 

5 -,w=i 00:3) iciT^Mi-^^iri-J: "9 7-^^-yV- 1 r^^y*— /P- 
5-t-/V (5 0 5mg, 9 3%) £#fc„ 

(e) c i s-4- [ (7-^f;V-lH- f/V) ^-^r 

^Jfe^U 3 2 3 ( a ) T#fc 2- (trans— 4 — fcKn 
10 -lH-^y/fy^V-l, 3 (2H) -v**-^ (I23mg, 0. 5 

0 2mmol) (D }* jls^Z/f&fc (3ml) t 7 - ^ f ;V- 1 H-^{ 
5— JV (lllmg, 0. 74 9mmo 1) „ '>7y^^V>h U-n-^ 
(2 2 6/i 1 ) Sr*Px.T 1 0 O^fcT 3 R£|HJ*#Lfc„ ^JEET^ 
flfcSrSs&U ^ n T3*/UA-e*Rtftte: 1 N-TfcBHb-*- h y V J*i&Wm?LXffifc^ 
15 If^tBET^IRSrW* Lfc 0 r r t 3 0 %^ ^7 5 ^-x^ y ^-/^ ( 4 
ml) Sr*Px.T3I^F^ni^Jl^L7to '✓5*^*5A^n-7h^7-f- (^ 

0 n*/^/^ /I'/Tyt- T7K= 7 : 1 : 0. 1) ^tfflgfSlt^ 
i^ci s-4- [ (7-^^VU- 1 H — T /P- 5--TA-) 
^irr^^^>T5^ (70mg, 5 7%) £r#fc 0 

20 IR (neat) cm -1 ; 1508, 1163, 1016, 953, 94 

1 , 9 2 4. 

5 6<Dj?m\nmKXB.]&&ftte\f\ SkTfcTjk-fmMM 6 5 7<Dik^m 
USS^ 6 5 7 

25 c i s-4- [ (3-^;V-lH — C ^^V—ZU- 5 — sj-d^] ^ n 

IR (neat) cm -1 ; 1504, 1448, 1348, 1213, 1 
205, 1066, 810. 

mmm 6 5 8 
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c i s-4- [ (4, 7-v^^/V- 1 H-^T^^y— ;V~ 

(a) mm (1 -X-fe9vV-4, 7-^^-lH-Yyy/-/V-5-^ 

5 2, 3, 5 - by^fyU7xy-;^MVM:, »j2 a) % b) <Djf 
^{^CT^^m^^bfcPm [4- (Ttf;V7 5/) -2, 3, 5— h 
U ^ *3-;\>7 (41. 4g, 0. 1 7 6 m o 1 ) <DJgftgt^ ! ?A' (600 
m 1 ) ^Wi^-fcgm. (4 9. 8ml, 0. 5 2 8 m o 1 ) s f h ?^7V 
^6— r>A:7*P $ K (2. 85g, 0. 0 0 8 8mo 1 ) , ffelfcfr !) (34. 
10 5g, 0. 3 5 2mol) , WfflSStJ V75/V (3 0. 7ml,, 0. 229 

m o 1 ) SrMIMlxT 4 B#K^3&»$ffE Urt:„ ^gJcH Lfc^^J&$t£-7.k^Q^\ 

*£U g£@£ ( 1 -Tir^A— 4, — 
15 /v) (2 0. 4 g, 4 7%) Sr#fc 0 *fc5«E»CoV^«EET*jBt«:«*U 

]) ft? ^-ft 7 1*2 o-v 1-^:7^— l-T-^M^— g|=Sfe:t^v^= 1 : KDr7^ 
S^9^b, TO (4, 7 - i^^ 1 H-^ 5 -{^) 

(6, /U-5— f/V) <om&m mi : 1, 7. 
1 g , 2 0%) % &*>*"r*/t. 
20 (b) 4, 7 - v^^ f ;V- 1 H-^f y^/^- 5 - 

%m (l-T-fe^-4, 7-^f;U-lH-fyy^-A-5 — f/P) 
(2 0. 3 g, 8 2. 4mmo 1 ) <D? $ J —jV—=f f7tKP77> (1 : 1 , 

170 m 1) mmm&y ™-im.\w ^t^m-m (s 5 mi, 170 

mmo 1) £rAD£TM"T? 3 0#MSH* Lfc, S&M^T^-^i^K^&S 

X) 4 , 7 - 5vU— 1 H — ( Z/?y—fr- 5 /V (13. 0 g , 97%) 

(c) c i s-4- [ (4, 7 — -J^^-JV- 1 H-^ jiV- 5 --^/V) 
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MMffl 3 2 3 ( a ) T#fc 2- (trans-4-t Fn**/*/? P^^f 
M -1H — fy-fy^-;U-l, 3 (2H) (I2 3mg, 0. 5 

0 2mmol) ©h;Vxyj§i (3ml) ^4, 7-^f;k-lH-^y^/ 
5 — (1 2 2mg, 0. 75 2 mm o 1 ) „ isT J * Y ]) — 

n-^*X*7> (2 0 1mg, 0. 7 5 0mmol) ^Oitl 0 0°Ci^ 

x 5 mmmwvtzo mizT^mzmiz u ^ * n ^a-at^^ i w-ykmit 
•Thy ?j**mmfcT$Gft\^ n&m&rmm^^^v± 0 r 0%^ ^ 

X^-^y-,^^ (10ml) £*Q;iT3B#P«&M^Lf^ 
10 g^Lfc^S^ 3 0%^ ^;VT y (10ml) Sr;bP?LT 

(^acf^/^/^^7— /l^/T^-T7fc= 1 0:1:0. 1) {dTftaH"^ 

^Ha»3c i s-4- [ (4, 7 -v 5 ^ 1 H--T ^y^/— )V- 5 f 

;V) ^-^->] v-i^ a^^f->-T$ ^ (5 4mg, 4 2%) £#fc„ 
15 IR (neat) cm" 1 ; 2927, 1676, 1201, 1136, 1 
0 0 1, 9 4 9. 

mmm 659 

ci s-3- [ (4-^nn-6, — ( Is&V^As— 5 — f 
/V) st^ri/] s s2 n-^dr-^^T^ 

20 (a) 4-^crcr-6, 7 - i?^ f ^- 1 f 5 - 

BR (4, 7 -i^^ f ^- 1 H-^fy^/-;V- 5 - ^/V) tti&L (6, 7- 
^f/l/-lH-^fy^/-;V-5-^;V) <om&m (*5 1 : 1 , 5. 3 0g, 
2 6. Ommol) ©^^y-;U (3 0ml) j§»Jc^T2N-7k^jby 
ATKSSSfc (28. 6ml, 57. 2mmol) <SrjQa.TM.-Cl. 5B#PflJi££b 

25 fc„ lafP^bT^^^^iHTK^SrKJtS^a^, mm^MzXttstii1rZ>-b 
{£±9 4, 7-v^^W- 1 H — (ispy—fr— 5 — /l^t 6, 7— 
- 1 H — r jv- 5 )V<nm&*fo (4 . 3 1 g, 10 0%) &r#fc 0 

rt^-^H^-r h7t Kn77^ (200ml) , N— ^ a a n/^^f ^ p 
(1. 74g, 13. Ommol) ^PiT5 0^T3TO#Lfc o 7Xt& 
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y^_ 5 _^-^ (4 4 0mg) £#fc 0 *fc^tt©*jBt*«ffiT«*bfcll, 
5 ^y*^7A^PYh^77-f- (^^f-^/l^l^^vl^ 2 : 1) \ZXW 

M-t&z.bfcX*) 6, 7-^f;v-iH — f>-^V— ;i — 5 —$r 

(980mg, W-l . 4 2 g , 56%) £r#fc 0 
(b) cis-3- [ (4-^0-6, 7-^f;V-lH — {is&yT—jV- 

10 ^»J3 8 5 (b) t?#fc2- (trans-3-kFo^^n^> 
/V) -lH--{y^yyy-;l/-l, 3 (2H) (2 4 6mg, 1. 0 

0 mm o 1) © f;Pxy^i (4ml) l:4-^an-6, 7-^f;V-lH 
— f^/- yi/— 5 — (I97mg, 1. OOmmol) , ->7;^f t/ 

yhy-n-7'f;V*7*7y (3 4 9mg, 1. 3 0mmo 1) S:MtlO 

15 0ttX3. 5l^ra»#bfco *ET**i&«5fcU ^on*^A-C%3R«H:i 

0%y^T$^-^>?y-^^ (5ml) ^^T2l^m*DSIMl«6Lfc. $g 

9 y—fr/Tls^-T^ 7 : 1 : 0. l) t£~Cfflf®H~5 CttJ;'3 c i s 
20 -3- [ (4-^nn-6, 7-^f;I/-lH — f ls?*S— jV- 5 — f^) ^* 
=^V] iX7 d^df-ih^r (19 nag, 7%) £#fc 0 
IR (neat) cm -1 ; 2937, 1473, 1352, 1296, 1 
07 4, 995, 933. 

mfoffle 5 8(D^mz.mzx^^n^\ wr^-tMmme 60, 6 6 1 

25 <D4t&m*&f&Vtl 0 

mmm e 6 o 

cis-3- [ (4, 7-^f^-lH- f 1"?^— A— 5 — i ;\>) 

IR (neat) cm -1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 3 5 6, 1 
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32 3, 109 9, 1001, 93 7. 

mmm 6 6 i 

trans-4- [ (4, — f JV- 5 — i M 

->-] o^tyr^ 
5 IR (neat) cm -1 ; 1 5 2 5, 1 2 2 7, 1 1 0 9, 1 0 8 6, 9 
41, 93 7, 850. 
mtiffl 6 6 2 

c i s-N- {4- [ (4, 7-^f/V-lH — f^^/-;l/-5 — f;V) 
v^d^drvvW — N, N-^W$>©^ 
10 HJfe^l 6 5 8 -C#7t c i s - 4 - [ ( 4 , 7-v=7 ^vt— 1 l^jA- >v 

-5 — f;w) t^-iX] ^o^tVT^y (lOOmg, 0. 38 6 
mm o 1 ) CD;* ^ 7 — frWfc (2ml) ^36 %<ft/W ]) Zsfrf&& ( 1 6 1 n 1 , 
1. 9 3mmol) 1 B*MiHtt"T?ii#L;fc. ^r^i'T/zfcSf'ffcxK^sIf 

h y (51mg, 0. 771 mm o 1 ) N %m (HO/il, 1 . 9 2 

15 mmoi) SriBtxiiati 8mmfflfeL-fr 0 mm^^x* ? J — /I^tI^U 

/T^=Tzk=7 : 1 : 0. 1) {JTCflWBlU c i s-N- {4- [ (4, 7 
20 -^f;V-lH — {Zsy-S— JV— t^r->] ^n^dp-^/U} -N, 

N-'^fA'T^V (77mg, 69%) £#7fc c 

IR (neat) cm -1 ; 1 5 2 5, 1 3 2 7, 1 2 2 7, 1 1 0 9, 1 
0 3 2, 9 3 5. 

MMme 6 2(D&&\Z.mCXRJ&&??tj:\f\ SlTlZ7jki-mifcM6 6 3 S 6 6 4 
25 <D4k&&&&j& bfc 0 m U 6 6 0 T*#fc cis-3-[(4, 

f-J^— 1 H-^T vyy— /V- 5 — f/V) ^~dr->] i/^n^ariJ-VTS: V^^^ 

HWJ 6 6 3 

c i s-N- {3 - [ (4, /V- 5 — i JV) Or 
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^S/J is? u^if-i/sls} — N, N-^f;V7$> 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 2, 1 3 2 3, 1 0 9 9, 1 
0 0 7, 9 4 9. 

mnm 6 6 4 

5 c i s-N— - <>->vl—N- {3- [ (4, 7-^f;V-lH-^>^;U 
- 5 —4 /is) $r*c Is} isfu ^.=^ 75 ^ 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

10 Sr-frjfcL*:. 

6 6 5 

c i s -N-^Vv^W-N- {4- [ (4, 7 -v^^vU- 1 H-> f ls?l/— jV 

IR (neat) cm -1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 44 2, 1 
15 323, 1101, 937. 

mmms 6 2(D^mz.m\^xK^n^K ur^^-rmMme 6 6, 6 6 7 

(ZMfc-^^J&Lfco flU 6 6 1 t*#fc trans-4-[(4, 7 - 



20 MMM 6 6 6 

trans -N~ {4- [ (4, 7-^^vt— 1 H-4 5 
M Jr5r*y\ u^f^/v) -N, N-^f;V7^y 

IR (neat) cm -1 ; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 
036, 953, 928. 
25 6 6 7 

trans-N-^/l/-N- {4- [ (4, 7 — Sf?c 1 f ^^y* 

—^-5 — < ;v) ^r^ri/] xi^5:*yM 75^ 

IR (neat) cm -1 ; 1 5 2 5, 1 4 5 2, 1 3 2 5, 1 2 0 1, 1 
1 0 3, 9 4 4. 
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MMM 6 6 8 

c i s-N- {4- [ (4, — f^y— As-5->(A>) * 

6 5 8 t?#fc c i s - 4 - [ ( 4 , 7 - 1 H — < 

5 — 5 —4 A>) ttis] is 9 n^^-^-yT% > (lOOmg, 0. 38 6 

mm o 1 ) <D\s? ^A-^A^J^T 5; YWSL (2ml) \Z. Y V x^/V-T 5: > (108 
Hi, 0 . 7 7 5 mm o 1 ) » ^xi Ifztls&t (32/il, 0 . 4 2 9 
mmol) „ 3- ( 3 J-AST 5 J \?M -jJJl'tfi?^ 5 

K'ttBKtt (83mg, 0. 4 3 3mmol) N 1-t Ka^yyMJTy 
10 (5 8mg, 0. 4 2 9mmol) &Hfcto\A.X&m.'V 2 0 B$mmW Ufc 0 

fc 0 ->!J*WdyF^77^ a d ^ y -;u= i o O : 2) k: 
-CH3KU c i s-N- {4- [ (4, 7-^f;l^-lH-^y^/-;U-5 
15 aT^-i/l =^vvW K (1 3 4mg, 10 0%) £ 

IR (neat) cm -1 ; 1641, 1541, 1524, 1325, 1 
12 8,110 3,943. 

20 Sr^bfco fiU »6 6 0r#fcc i s-3- [ (4, 7-v^^vW-l 
HJfe^iJ 6 6 9 

c i s-N- {3- [ (4, 7-^fA/-lH-/fy^^-5 — i As) Or 

25 IR (neat) cm -1 ; 1639, 1541, 1522, 1323, 1 
101,100 3,949. 

^»J6 6 8 <D]jmz.mCXfcfc%fTt£\,\ £lT^TmMW6 7 0(Dik&M 
Sr-^^feLfc 0 fiU H»J6 6 1 T*#7tt r a n s -4- [ (4, 7-S?*?vV 
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MMM 6 7 0 

trans -N- {4- [ (4, 7-i?**$-jV- 1 H — ^ — A>— 5 — -f 

5 IR (neat) cm -1 ; 1632, 1537, 1525, 1325, 1 
20 0, 1111, 108 2, 943. 

mmm & ? 1 

c i s-N- {4- [ (4, 7-^f;V-lH — f l/^S— A>- 5 — f/V) ^~ 

10 HlW6 6 8T'#fcc i s-N- {4- [ (4, 7 - v>t< ^vv- 1 H-H' ^ 
✓—/I/— 5— T/l^) ^-=3r->] S^P^^vvW ^c^^T^ K (1 1 6 m g , 0. 
3 6 8mmol) ©rh7kKn77^St (5ml) ICTkUf'fb U ^ 
~!7-A (7 0mg, 1. 8 4mmol) &)]U?LX 5 ^»t&it^Lfc 0 T^h^fc 
KP77^10ml^Ditt«Ucto 7K^T(-TtK (7 6ju 1) % 4N-7K 

15 m\Zt Y V ^J^A^m (76/z 1) ^ 7k (2 3 0m 1) SrJH&ffi*iSR< JDfcTlx 

= 7:1:0. 1) t«L, c i s -N- {4- [ (4, 7-v^fvP- 1 

H — /U— 5 — f A-) ^-^v-] n^3ri/vW — N — ^"ta if/UT ^ V 

20 ( 6 4 m g , 5 8%) £#fc 0 

IR (neat) cm -1 ; 1522, 1325, 1232, 1213, 1 

10 5, 939, 92 0. 
Sfltfle 7 1 ©#$felc!*CT^<S:?T&V\ «Tfc*i-3felfeffil6 7 2<Dik<&m 

Sr-a-EJcLfce <i.U HI«6 6 9T?#fc.c i s-N- {3- [ (4, 
25 /U— 1H — (l/ftS— /u-5 — f/V) t^v'] <>^DAJfi/M 5; j? 

6 7 2 

c i s-N- {3- [ (4, 7-^^U-lH-^>y/-/W5 — T^) ^~ 
-X) n >vW - N - tVl^T 5 >- 
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IR (neat) cm -1 ; 1524, 1454, 1356, 1323, 1 
099, 100 3, 951. 

ttftlslto (aU iWJ6 7 0t'#fctrans-N- {4- [ (4, 7 -Z? 

mmm 6 7 3 

trans— N- {4- [(4, 7—*?* *f-)V- 1 H — f ^tf^—jV- 5 — -< 
/V) ^^V] ^P^->;H -N — :7°n fcVKT^ > 
10 IR (neat) cm -1 ; 1525, 1327, 1200, 1107, 9 
4 1. 

J£6&M 6 7 4 

2- {c i s- 4- [ — f 5 — f/U) 

is? a-^S/vW -1H — 3 (2H) -^^(D^^ 
15 H%H 4 0 2 -e#fc 5 - t Kn ^riy- 4 -p< 1 H--f "sf'S—A' ( 2 . 

9 6 g , 2 0. 0 mm o 1 ) , gSJfeM"T?&fc 323 (a) 2- (trans-4 
-tFndri/^n^^) -1H — f y-f V R-/P- 1 , 3 (2H) -v?^ 
>- (4. 9 0 g , 2 0. Ommo 1 ) , h V Z^^—sU^X? J Is (5 . 7 7 g, 

2 2. 0 mm ol) , rf7t F'n77> (120ml) ©i&g^fc:2fc#T\ v 5 
20 >f y^tHf/P^yU#^S/V- f> (4. 85g, 24. Ommol) 

3 o^tMt#fiLtra#tfc 0 sj5S«srai«e«. i N-7kmiki- hvt? 

J*7k$&Wi (2 0 0ml) Srin^L-C^naTjN/i/A (120ml) "C 3 mtttb} Lfc 0 

^iWi^v'y j3 f y xi-?r VI? =7-74 — {^.^r^-^/^^x.^-;V=2. : 
25 1~1 : 1) t«t$rit,t!J^U 2- {c i s-4- [ (4-^^P 

-1H rV^V-/l^-5--</V) t^i/] v^n^^vvV} -1H — 1 V s( Is 

K-/V-1, 3 (2H) V (1. 7 6g, 2 3%) &&1t 0 

NMR (DMSO-d 6 ) 6 ; 1. 4 5- 1. 7 2 (4H, m) , 2. 0 
3 (2H, d, J = 14. 1Hz), 2. 55-2. 67 (5H, m), 4. 
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05-4. 17 (1H, m) , 4. 59 ( 1 H, s) , 7. 16 ( 1 H, d , 
J = 9. 0 Hz), 7. 19 (1H, d, J=9. 2Hz) , 7. 7 5- 
7. 88 (4H, m) , 8. 03 (1H, s) , 12. 85 ( 1 H, s) . 
MMM 6 7 5 

5 cis-4- [ (1, 4-^f;V-lH- f ^^V— 5 — f^O ^v-] 

(a) 2- {c i s-4- [ (1, 4-v^^vl — 1 H~4 ;V- 5 --f 

/v) ^s/] */9xt-*<3r*/M -lH-'fy-fy^/wu-i, 3 (2H) -v? 

#-^*3«fctf2- {c i s-4- [ (2, 4-^f;V-2H-^y^;V-5 
10 — fAO ^"^^] */# u^^iy/V} -lH-^y-fy^/-;V-l, 3 (2H) 

— i?3rl/(D&0, 

MMM 6 7 4 T*#fe c i s-2- [4- ( 4 - p< l H — f 

5— jVl^^v-) ^tr— dc-v-zP] -iH-/fy^yK-;V-l, 3 (2H) - 
(7 5mg, 0. 2 00mmol) O^fM^AJ^K (lml) I 
15 WM^/JJ^A (5 5mg, 0. 3 9 8mmol) , 3^^(15 
H 1, 0. 2 4 1mm o 1) StIH^P^T 6 0 «C-C 2 4 R£WISI# Lfc c ISfn^b 

^77^Hlt, ^l^/I^rc^vl^ 2 : l©77^">3yj;!)2- 

20 {cis-4- [(1, r /P- 5 Or*: 

i/] v^pr-^vvV} -lH-fy^y^/^-l, 3 (2H) -v^y (3 
1 mg, 4 0%) ^=¥l*->-@1^c^vv= 1 : 1 (DZ7 # i/ 3 ^> £V) 2 

- {cis-4- [ (2, 4-^^vU- 2H--<y^y- 5-^/P) 

i/1 v^p— =¥vvW -lH-fy^y^/-;I/-l, 3 (2H) (1 
25 3mg, 17%) £#7fc 0 

(b) cis-4- [ (1, 4-^f;V-lH-^yy^v-5 — T/V) ;T 

2- {cis-4- [(1, 4-^f;V-lH — fy^^V-S-f/H 
5j"=¥iy] v/^n^^^V} -lH-^fy^y^V-A-1, 3 (2H) -s^a-v 
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(3 0mg, 0. 0 7 7mmol) t3 0%^f^7^-^;^VijR (3 

mi) &jmJix 2mmijummmvtc 0 ijETti^ssL, i/y*^7A^ 

h^y^yf — (^cra/jNyUA/^^y—^/'T^^ — TtK= 10 0:10: 
1) »Jl«tt)»|4U c i s-4- [ (1, 4-^^-lH-^y^/-;V- 
5 5 — fA-) ^-=¥~>] ^P^tVT^ (16mg, 80%) £r#fc 0 

1 H— NMR (CD 3 OD) 6 ; 1. 68 (6H, m) , 2. 05 (2 
H, m) , 2. 48 (3H, s) , 2. 82 (1H, m) , 4. 00 (3 
H, s) , 4. 4 3 (1H, m) , 7. 2 0 ( 1 H, m) , 7. 2 9 (1 
H, m) , 7. 9 4 (1H, s) . 
10 MMM 6 7 6 

c i s-4- [ (2, 4-i^^Vl — 2H-^y^/- 5--f;V) ^'>] 

WJ6 7 5 (a) T?#£:2- (cis-4- [ (2, 4-i?>^-2H- 
W V^V— ;v~ 5 —- f 7V) tf-^f-S/] n-^df vvW -lH—fy-fy^/-^ 
15 —1, 3 (2H) (I2mg, 0. 0 3 1mmol) |13 0%^f^7 

$y-x^/-;^ (2ml) ^Px:T2B^r^Dia^Ufc 0 «BET»*SCSr« 

•=e^T7K=l 0 0:10:1) tj;!)|liU c i s -4- [ (2, 4-^y^ 

;v-iH-^y^;v-5 — fAO 3-=^>] ^n^ty7^y (8mg, 
20 1 0 0 %) £r#fc 0 

1 H — NMR (CD 3 OD) 5 ; 1.71 (6H, m) , 2. 04 

(2H, m) , 2. 4 2 (3H, s) , 2 . 8 6 ( 1 H, m) , 4. 16 

(3H, s) , 4. 16 (1H, m) , 7. 14 (1H, m) , 7. 35 
(1H, m) , 8. 0 9 (1H, s) . 

25 ^»J6 7 5, G7 G<Dltt\z3£tXEti&&fft£\t\ &T\^+$mMG 7 7 
-6 8 0(D^#) bfci 0 
HJfeM 6 7 7 

c i s-4- c (1-^-4-^f^-iH — ry^/-^-5-^f^) ^- 
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1 H — NMR (CD 3 OD) 5 ; 0. 9 1 (3H, t, J = 7. 3 
Hz) , 1. 27 (2H, sex, J = 7. 4Hz) , 1. 66 (6H, 
m) % 1. 8 3 (2H, qu s J = 7. 4Hz) , 2. 0 2 (2H, m) % 
2. 48 (3H, s) , 2. 78 (1H, m), 4. 34 (2H, t, J = 
5 7. 0Hz) N 4. 4 1 (1H, m) , 7. 16 (1H, d, J = 9. 0 
Hz) / 7. 30 (1H, d, J=9. 2Hz) , 7. 94 (1H, s) . 
HJ&tfiJ 6 7 8 

c i s-4- [ ( 2 - 4 - > f ;V- 2 H-^f 5 -- f ^) Jr 

10 1 H — NMR (CD3OD) 5; 0. 95 (3H, t, J = 7. 4 

Hz), 1. 31 (2H, six, J = 7. 5Hz), 1. 67 (6H, 
m), 1. 95 (2H, qu, J = 7. 3Hz), 2. 02 (2H, m), 
2. 43 (3H, s) , 2. 8 ( 1 H, m) , 4. 39 (2H, t, J = 7. 
2 Hz) , 4. 40 (1H, m), 7. 12 (1H, d, J = 9. 2Hz), 

15 7. 37 (1 H, d, J = 9. 3Hz), 8. 12 (1H, s) . 
Hi(g#!l6 7 9 

cis-4- ( [4-^-1- (2, 2, 2-h!)7;Vtn^f;V) -1H 

1 H — NMR (CD3OD) 8 ; 1. 67 ( 6 H, m) , 2. 05 (2 

20 H, m) , 2. 5 0 (3H, s) , 2 . 7 9 ( 1 H, m) , 4. 4 6 (l 

H, m) , 5. 12 (2H, q, J = 8. 8Hz) , 7. 23 (1H, 

d, J = 9. 0Hz) , 7. 38 ( 1 H, d, J = 9. 2Hz) , 8. 07 
(1H, s) . 

mmm & so 

25 c i s-4- { 2— (2, 2, 2 - MJ 7;l/*o ^ -2H 

1 H — NMR (CD3OD) 8 ; 1. 66 (6H, m) , 2. 03 (2 
H, m) , 2. 4 4 (3H, s) , 2. 77 (1H, m) , 4. 4 4 (1 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) , 7. 20 (1H, d, 
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. J = 9 . 3 H z ) x 7. 43 (1H, d, J = 9. 4Hz), 8. 2 6 (1 
H, s) . 
MMM 6 8 1 

cis-4- [ (3-^-4-^f;l/-lH — ( l/p^/^-fls— 5 — -f A-) * 
5 is? u^^lsT 

(a) 2- (cis-4- [ (3— yn^-— 4-y 1 -T t Kn-2 
H-lf^-2 — f/V-lH — f ^^y— A— 5— r^) :ah¥$/] <>^u^3f-> 

3 (2H) ^i?X-ls<D&J& 
*MJ6 7 4T*ffcc i s-2- [4- (4-^f;V-lH — i^tf^S-fr- 
10 5— -r/V^-=3fi^) ^P-^dp-i/yP] - 1 H — ^ y-T ^ 1 , 3 (2H) — 

(3 7 5mg, 0. 9 9 9mmol) (Dv^^rf"^ (3ml) 2 
N-TfcBfcfttf- h V <?J*7kmm ( 1 . 5ml) ^PKLTho TktfiTMm (36 (x 1 , 
0. 6 9 9mmol) (D 2 N-JkHflrt- h U * AtK^ ( 1 . 5ml) %*P^L, 
2^tO^«Lfc 0 ISftlESlfflfcJC*^- h y !?A7K»» (5ml) £flPxL 
15 T^^y— /V*^{ei«t 57K^*Ufc 0 oc^y — A< (3 0ml) *5j;t*p- h/P 
xy^*>^-^|| (3 8mg, 0. 2 0 0 mm o 1 ) eDiTMl^L 
fc 0 2 B#TO P - b/^^^/V^y^—^am ( 1 5 2 m g , 0. 80 
mmol) ^inx.TMi-2«*P^»tDUfc 0 ^JET^g£W5feLftm^7l'£- 

20 *t^£r^feU7L 0 , 2-v ? ^nn^^> (5ml) ZMx., $f)t2H 

- 3, 4-i^fc Kak'^y (140jil, 1 . 5 3mmo 1 ) „ p— h/l^rn^;* 
* ft is®— 7Kfp#3 (3 8mg, 0. 2 0 0mmol) ?r»P^T 1 aiHH*#Lfc. 

9V^=4 : 1) ^r*tM-r5^a:(-J; "9 2- {c i s -4- [ (3-7*n^-4 
25 — *^7U— 1 -x b7t Kn-2H-fc°7>'-2-^/V- 1 H — f 

^^-y] p^^y/W - i h--t yy y^y- /v— 1 , 3 (2 

H) -v^y (I62mg, 3 0%) «r#fc: 0 

(b) c i s-4- [ (S-^o*- 4-pt^yP-lH — T^^y— 7V-5 ( 
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2- { c i s - 4- [ 1 — -r Y^M K o — 2 H — 

-lH-^y^^/-;P-l, 3 (2H) -^y(l54mg, 0. 28 6 
mmo 1 ) (D*J? -an* $ ^Wfc (7. 2 m 1 ) \C h ]) ^/l^ng^Sg ( 1 . 8 

5 mi) zMz-xmmz-x i &mm.wv± 0 mamm^xs.^w±v. mm^ 

i«£^*L/fc 0 rrt3 0%^ W^-x^y^/^ (10ml) 

-T— p P#/UA/^ ^ >'-/l'/7i/*=7*= 1 0 : 1 : 0. l) fcTffifJK 
10 9 cis-4- [ (3-/a*-4-yf;l^- lH-^y^-;> 

-5— f/U) ^-dr>'] ^nAartyj^ (70mg, 75%) &#fc 0 
1 H — NMR (C D 3 O D) 6 ; 1. 7 1 (6H, m) , 2. 06 (2 
H, m) , 2. 6 9 (3H, s) , 2. 9 3 (1H, m) , 4.44(1 
H, m) , 7. 19 (1H, d, J = 9. 0 Hz), 7. 2 9 ( 1 H, d, 
15 J = 9 . 0 H z ) . 
MMM 6 8 2 

4 ~^jv- 1 h-> r ^- 5 

(a) 1-T^h^t Fa - 2 H— t°7>- 2 — ^fA— 5 — (fh7tKn-2 
H~ 2 — (jU$-*r-» - 4 - tfxvl*-- 1 H--f A«D%1& 

20 HWJ6 0 7 (a) 4-^P^-l-r h7t KP-2H-t 0 7y-2->f;V 
-5- (7 h 7 t Kd - 2 H - tf 7 2 - -f ^t^ri/) -lH-^y^V 

(2. OOg, 5. 2 5mmol) N h V T^vP ( 1 . 8 3g, 5. 

7 7mmol) % ,K;t>\ Th?** (MJ7xxA*^7^y) /^WJ* (6 
0 6mg, 0. 5 24mmol) (D||^h;l/xy (2 6. 0 m 1 ) *?XW&. 

^(2 0 2mg, 0. 1 7 lmmo 1) Srii*0LApf«a*fcT*bfc3I^W^iaiHl 
WLtc 0 ^xf;i,f|?ttl 0%7y^x77|c^PiTf#L, 1?^ 
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t Kn- 2H-t'7y- 2-^f/U- 5- (Tf7t Kn — 2 H— fc":7 > — 2 — 
jv** V) - 4 - tf— /V— 1 H-^T V^y-zU ( 1 . 3 5 g , 7 8%) £:f#fc 0 
(b) 4 - xf ;)/- i _f }, 7 t - 2 H - t°7 2 5 - h 

5 7tFn-2H-lf7y-2 — fy^dfS/) - 1 f /KO-^J* 

1 — X h7t Kn— 2 H— 2 — > T^- 5 - (fh7t Kn - 2 H- t° 

7^-2 f/l^^) -4-lf=-^-lH T ^^y— /V (1. 3 5g, 4. 

1 lmmo 1) ©i^ai^-^ (4 0ml) W^l 0%w?7i?^V*^f V 
(5 5 0mg) ^7k*#ffl^Ts SSHi.1ltJEt?6l*rB8H^Ufe. 10 

10 %-^7^!7A/7J— 7tf> (5 0 6 7 0mg) SrigJPU* 1 . 5 

^^Vl"— 1 — 7^ h^-fc Kn-2H-t°7^-2 — 5— (7" h ^ k Kn - 2 
H-tf^>'-2--r^^-^^) -1H — O-yy-sU (1. 4 1g) £#7fc 0 
( c ) 4 -zc^vv- 1 r As- 5 -jr—As<D&f& 

15 4-rc^/V- 1 -x h<7 t Kd- 2 H- fc°^>-- 2--f/l^— 5- (rf-ytK 
o-2H-t°7y-2 — -lH-^y^/-;l/ (1. 4 0g) £7- 
h7tF'P77y (5. 0ml) i:7K (2. 5ml) GDM-o^^f 1 teiM^ h 
V Z7jVJruWWi (10. 0ml) fc&B&M.-? 2 . 5 HFilfW b7t 0 2 N - 

20 u mitrtM^#fc 0 ->y*7->7j7A^pvh^77^- 

(^ a n ^yUA/g^^^vt'-Cigffi) "Clt^U 4 -^^vV- 1 h— r yy/- 
/U- 5 -Jr—;V ( 3 1 4 m g , 4 7%) £ £ LXWco 

'H-NMR (DMSO-d 6 ) 6; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7. 4Hz) , 6. 92 ( 1 H, d, J 
25 =8. 8Hz), 7. 15 (1H, d, J = 8. 8Hz), 7. 92 (1H, 
s), 8. 7 2 (1H, s) , 12. 69 (1H, br s). 

mmm4 0 7©;£&^CTS/&&fT&V\ J^T^t^»j6 8 3, 6 8 4 
<Ott&m&-&& bfCo 6 8 2 -C#7t 4 -ac^/l— 1 H-^ 
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M1&M 6 8 3 

4 5 - (fc^y i^-4 — r/Ud"**>) -lH-^y^-;V 
'H-NMR (CDC l s ) 5 ; 1. 30 (3H, t, J = 7. 5Hz) , 
1. 65-1. 7 7 (2H, m) , 2. 00-2. 07 (2H, m), 2. 
5 6 6-2. 7 5 (2H, m) , 2. 98 (2H, q, J = 7. 5Hz) , 3. 
14-3. 21 (2H, m) , 4. 23 ( 1 H, m) , 7. 12 (1H, d, 
J = 8. 8Hz) , 7. 26 (1H, dd, J = 8. 8, 0. 92Hz) , 
8.0 6 (1H, d, J = 0. 9 2Hz) . 
UW\ 6 8 4 

10 5- (T-&'*Z/—4—>(A'ttis) -A-^=f-jV-in-^>yV—jV 

'H-NMR (CDC1 3 ) 8 ; 1. 28 (3H, t, J=7. 5Hz) , 
1. 54-1. 67 (1H, m) , 1. 82-2. 20 (5H, m) , 2. 
82-3. 12 (6 H, m) , 4. 45 (1H, m), 7. 07 (1H, 
d, J = 9. 0Hz) , 7. 24 (1H, dd, J = 9. 0, 1. OHz) , 

15 8. 0 5 (1H, d, J = l. OHz) . 

mmm 6 8 5 

4 — f Vzfv \fjV— 1 H — < l/?V—A>- 5 -t- 
(a) 2- [1 —T h7fc Kn-2H-t°7>-2— (A — 5- (f^7tK 
n- 2H-t p ^^— 2-> f/l-ttiy) -1H — {isjf^S— ju—4—' f sU] 7*n^ 
20 2 — ;\>(D^$l 

SWJ6 0 7 (a) 4-7°P ; E-l-fh7t Ko-2H-t°7y-2 — < jV 
-5- (r f 7 t Kd - 2 H - t°7y- 2 -^^t^rv') -1H — f ^2/— A* 
(3. 8 1 g, 10. Ommo 1) ©7h7k KC77V (50ml) 
7 8ttJ^IU 1. 5 7M n-^vH;^** (7. 6 4ml, 12. 0 
25 mmol) SrMTUfc 3 0M -7 8t^, Tthy (1. 10ml, 
15. 0 mm o 1 ) IriTL- 7 8 °CT* 1 BSffliftftittt Lfc c U 
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-f- ^^/mk^J^^m -CM^b, 2- [l-ff7tKn-2H 

(rh7t Kn-2H-t'7^-2-^yWi/) - 
1H-- fy^/-;U-4-^;V] 7°n^^-2-^ — ;V (2. 4 6g, 6 8%) 

5 (b) 4--fy/nlf;V-l-ff7t KD-2H-t'7>-2-^;V-5- 
(7F7tKa-2H-e7^-2-^;^» -lH-^y^-;K S.T>\ 
4— f yfn tf/ix- l --7" f7t Kp-2H-t°7^-2--T/P- lH-^y^ 
S^iV— 5 -^-;K7)-^^ 
Jr—V? [ 1 -7 1 t Ko-2 H- V- 2 — f/V- 5 - 

10 (fb7tKn-2H-k t 7V-2 — fyV^V) -1H — f:/£V— 4 - 
^A-] /n/y- 2 — yl/ ( 1 . 9 2g, 5. 3 3mmo 1) ©x^y^ 

(2 6m 1 ) 1 0%-a'7v»>?V*- (5 0 %^7k#), 1. Og) 

^P^L, 6 0°C, 3 0^.J£(D7jc^#ffl^TT-5B#W^bfc o y 

y / -^m? z m*M)£Wkm l xu^mm *mc 0 v-w ^vv^ ^ a ^ 

tVi^- 1 t Kn-2H-t°7V-2— 5 - (7F7tKn-2H 

-b?7^-2— f/l^^y) -lH->fy^-;V (3 0 1mg, 16%) , S 
4—fy7°nt°^-l-r b7t Kn - 2 H- if 7 V- 2 — f;V-lH— f 
>jf*S—A'— 5 ( 5 8 6 m g , 4 2%) £r#fc 0 

20 (c) 4 — fy^n fcT/P-lH — ( Z/jflf' — A*— 5 — /KD'n'J^ 

4-^y^ p alf7V— 1 -7" h^fc Kn - 2 H- t°^>- 2 — f/b- 5 - (7" h 
7 fc Kn- 2H- tf^- 2— Ol'tti/) -lH-^^-/V ( 3 0 1 m g , 
0. 8 7 lmmo 1 ) N $.T>\ 4— < VT'o tf/P- 1 -7^ h 7 t: Kp- 2H- fc° 
7 y - 2 1 H--f V^y^U- 5 - t-^ ( 5 8 6 mg , 2. 25 

25 mmol) ©i^^nn^^y (26ml) ^ftLT, MJ7^tn|| 

^ ( 6 . 5mi) *m jim&x 4 mmm^mw l. tc 0 ra^^yv-e^ u xm 
mmwtTkm-r h y £A7k-ct>fqu mm^^m^xmymm^^^^^^x 

(?uufrjisj±/m®.^?-/i'X'm\ti) xmmi^, 4— ry^ntvp-iH- 



WO 02/100833 PCT/JP02/05609 

327 

jV- 5 -*—J\> ( 4 3 0 m g , 7 8%) &#7c: 0 
1 H — NMR (DMSO-d 6 ) 5; 1. 48 ( 6 H, d, J = 7. 2 
Hz) , 3. 59 (1H, sep, J = 7 . 2Hz) , 6. 95 (1H, d, 
J = 8. 8Hz) , 7. 20 (1H, d, J = 8. 8Hz) , 8. 16 (1 
5 H, s) . 

4 0 (a) \Z.&KXRj&&ftft\t\ SkT\Z.7jrtMffiM6 8 6 — 6 8 9 

(Dih-^m^m. ufc 0 ±td vmmm 6 8 5 -c#/c 4 — r y \?a<- 1 h— r > 
mmm 6 8 6 

10 trans-3- [ (4-^ y y"n fcVV- 1H-4 ^&-J—)V- 5 —- f/lO 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 6, 1 2 3 0, 9 4 3, 9 1 
4. 

6 8 7 

15 cis-3- [ (4 — f yy P t2tfA'-lH — ( As— 5— 4 As) 

IR (neat) cm -1 ; 2 9 3 1, 2 8 6 2, 1 2 2 1, 1 0 3 0, 9 
4 1, 9 0 8. 

mmm 6 8 8 

20 trans-4-[ (4 —4 V/n MA/— 1 H — Is&lf — As— 5 — f/t-) ^=3r 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 4, 1 2 2 5, 1 0 4 5, 9 
4 3, 9 0 8. 
MMWl 6 8 9 

25 c i s-4- [ (4 — f y^n hVW- 1 H — fWjf*S~ As— 5 — (M X^is] 

IR (neat) cm -1 ; 2 9 3 1, 2 8 6 6, 1 2 2 3, 1 0 3 6, 9 
3 9, 9 0 6. 
MM&l 6 9 0 
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5 - t Kn^>- 1 H — ( /V— h ]} jUCD^fft 

(a) l-ff7t Kn-2H-t°7>'-2--l'/l/-5- (fh7t Kn-2 
H- \f=7 is— 2 {As$r**s) - 1 H— >T 4 MJ /V 

Hi&#i|6 0 7 (a) -C#fc4-yo ; E-l-fh7t Kp-2H-1^7>-2 
5 — f /I — 5 — (7h7t Kn-2H-b°7y-2-^;^'» -lH-^y^ 
-S—>\> (763mg, 2 . 00 mm o 1 ) „ 3 t?\YM (I) (76mg, 0. 4 
Ommo 1) , S/7WbtMJ <7A (4 1 2mg, 8. 4 Ommo 1) N Rt^ 
Th^^r* (M)7i-M7 7^y) /*7*JtyJ* (2 4 0mg, 0. 208 
mm o 1 ) ©MSr/P Mit— hU^ (10. 0ml) ^tJDlI^T 1 6 B# 

ty/ftfx^;l,x^tll) fiit, l-7b7tKn - 2 H- If ^ ^- 2 — f 

Sis— 5- (ff7tKD-2H-^7^-2 fAo^^) -1H-- f>^- 

15 ;l/-4-*/l/#^MJ/P (2 5 4mg, 3 9%) £r#fc 0 

(b) 5-t Ko^i^-IH — fy^-;V-4-*;l/^MJ;l/ 

1 -7" h^t Ka- 2H-t°7>- 2 — (Sis— 5 — (rh7t Kb - 2H— tf 
f/l^-drv') -lH-^y^-/l/-4-AM= M)/l^ (2 2 7 
rag, 0. 6 93mmol) ©^pp^7 (6. 5ml) »M;7^ 
20 afflpK (1. 5ml) trMLTiSTU £ ^ ^^fiT* 1 . 5 H#P H TOM#L7fc 0 
^^^^UTi&fP^MTk*^ b y ^-AtK-C? p H 7 ^M^IEttft U 

A-t^ttl) "CltM U5-fcKn^i/-lH — f 4 -TJ^tf?^ h V SU 

25 ( 1 0 8 m g , 9 8%) &#fc 0 

IR (neat) cm -1 ; 3 4 0 4, 2 2 2 4, 1 1 4 7, 9 3 7, 9 2 
8 . 

mmm4 o 7 (D^mcm^x^^n^\ &,T^i-mmm6 9 KDit^m 
ufc 0 fc^c i^mmm 6 9 0 -e#fc 5-t kp ^ 1 h — f ^^v—fv- 
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MMM 6 9 1 

5- (Tif^y-4 — (As***/) -1H — fy^/- ;l/-4-*;V^by;V 
IR (neat) cm -1 ; 2933, 2211, 1495, 1313, 1 
5 2 4 6,9 3 1. 

Hlfe096 4 0 (a) {Cip£-CSJ&S:<HT&V\ ^T^-T^»J6 9 2~6 9 5 
<D4t&m&&!$ Ufeo fcfdUH»J 6 9 0 T^tfc 5 - t Kp*^- 1 H— < >jT 

mum 6 9 2 

10 trans — 5— [ (3-75/ ^o^^) -1H-- 

IR (neat) cm -1 ; 2 9 3 3, 2 2 1 8, 1 4 9 7, 1 3 0 8, 1 
2 4 0,9 4 1. 

mmm 6 9 3 

15 c i s — 5- [ (3-7^;^n^;l/) ^^v-] — 1H — f 
4-#^/K~h U/V 

IR (neat) cm -1 ; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 
HJfeflJ 6 9 4 

20 trans-5— [ (4 — T 5 / u^^^jV) ^-^r->] — 1H — fy^/- 
/P- 4 — ^7yU/j?- h ]} jv 

IR (neat) cm -1 ; 2922, 2208, 1489, 1313, 1 
2 4 8, 9 3 5. 
6 9 5 

25 cis-5- [ (4-75/^0^^) ^^r^] — 1 H--f As— 

IR (neat) cm -1 ; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 930. 

mmm 6 9 6 
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mmm 6 9 1 tifc 5 - crif^v- a -j^*^) ~ 1 h — r /u 

-4-*;P*°=h!J;V (9. 2mg, 0. 0 3 6mmol) Ot-^y-^ 
5 (2 ml) ?t$^7.»n^7 y ?A lOOmg) £^&T«]QU *D^i 

M^T 3 o b#H9^£!»# L fc 0 ^ y — L t 5ii . MJMUi ttl» 

2 8 %T^^T7R-e^tii) -eftlL5 - (T-tf^V- 4 — T^^v-) - 1 H 
— r^^y— 7V-4-^77V#^-b-5 K (2. 5mg, 2 5%) £r#fc„ 
10 MS : m/z = 2 7 5 (M+ 1 ) 

*&fe#ij6 9 e^fe^PCTK/fc^ftt/^ gTt^tMM6 9 7 (D 

H Jfe0«| 6 9 7 

c i s — 5— [ (3-75 7 xz^-^i/jv) ^-^i/] -lH-^y^/-;V- 
15 4 -^7^7^=^-9-5 K 

MS:m/z = 2 7 5 (M+l) 
6 9 8 

2- [4- [ (4-y hdri/- 1 H — 71^-5 — f/V) ^3r->] u 
-lH-^fy^yK-^-l, 3 (2H) - v>;^tf>£j& 

20 SUIT. »J3 8 5 (b) t#t2- (4-t Kn^^P^y^) - 

3 (2H) -S^tf-V (1. 2 3g, 5. 0 1 
mmo 1) N MMM4 6 9Tl#t4-^ h^rv^-lH — ( y^y*^- 5 — 
7V (0. 9 0 6 g, 5. 52mmol) H 0%-y7/^f U>'MJ-ii-7 i 
^jVTb^ifr?^' (1 6 1 g, 6. 0 2 mmo 1 ) & Y^=^-^ (20ml) T?g#| 

25 U 5B#p H Wq^«Ufc 0 ^.^MUT, &$M\Z.7kh 1 N-TRMib-^- h y ?A 
tK^^P^l, b/l^^^PUT^U 7.KJI.J: 9 Mi- h/^>T*tt{±l Lfe e 
h^ni^jf Sr^^T. ^fP^7jcT-^mx ^7k«^^t/"7A^Pxir^ 

^□vF^77^ (n-^= 3 ri7->/ / S^^rc^-^= 2/1 , l/K« -^jf 
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»iSrff 5 E. 1 1\ 2- [4- [ (4-^ h3^>- iH-> (>yy—ju-5-4 
M is? u^^-is/u] - i h — i y^fVK^v- l , 3 (2 H) —*?itr 

is ( 1 . 2 9 g , iR*s 6 6 %) £#fc 0 

IR (neat) cm -1 ; 3373, 2949, 2360, 1 697, 1 
5 5 0 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 
0 18. 

IW-»J3 8 5 (b) t*#fctrans-2- 
3r^/t-) -lH-fy^yK-;V-l, 3 (2H) -S^^SrJB^T, H«J6 

10 MMffl 6 9 9 

2- [c i s-3- [ (4-/ h*is—lH — f ls*f-S— (M yfr* 
is] is? u^^risju] - 1 H-^ y K-;V- 1 , 3 (2H) — 
IR (neat) cm -1 ; 2358, 2343, 1701, 1508, 1 
3 7 3, 1 3 4 9, 1 2 2 8, 1 0 8 7, 1 0 3 3. 
15 MMM 7 0 0 

N- [c i s — 3- [ (4-/ h^ris — l H — { V^j/- jV— 5 As) Or* 
is] is? u^^riy/U} — N, N— ^yf;i/75y- 1 *£lfe£ft<B-£j5£ 

&3fcT, 5 8 3 t-#fe c i s-3 - [ (4-/ h^-lH-^y^ 

—^-5 — OP) Jr^is] is? n^3Mh>7 5 V (lOOmg, 0. 383 
20 mmo 1 ) fc 3 6%-*/l/A7;Vft K (l 6 Omg, 1. 91mmol) 1:7 
"Zh—hVJls (2ml) h*#J—*s (2ml) te»»U i^2 0^$#f, 
^Ty**<h*^*^- MJ !7A (4 8mg, 0. 7 6 5mmol) kW&ft (0 . 
2ml) SrJp*., ML-e5H#Ma#Lfc. ®&f£fc^ n n *yVASriq^.T#f? U 

v-!J*^7A^n? t>^77^ — nnajvvA/;* £ry-w= 20/1, 
^ o n ^ y -;l//7 y*=7*= 2 0/1/0. lTigffi) X^M* 

*f-^j6«r«r*P^.TJt*Mft, j*ETt?*ift«:«*-f5*:-es N- [c i s-3- 
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[ (4-* h^v-- 1 H — O^y— /U- 5 v'^n^df-^v] 
— N, N-v^^vKT?^- li«*&: (4 3mg, » 3 4 %) £#fc 0 
IR (neat) cm -1 ; 3 6 0 0- 2 1 0 0, 1 5 0 8, 1 3 8 0, 1 
35 2, 1 2 3 0, 1 0 89, 1 035, 962. 

5 mmm 701 

N-^^vV-N- [ c i s-3- [ (4-^ b^iX- 1 H — f )V— 5 - 

-f/U) is* u^fA'] 7?y« l±M*£cD^J& (a) N- [c i s- 

3- [ (4-^h^>-lH-^y^/-;l'-5 — f/V) ^^P^^v' 

10 3E#Ts ^»>I 5 8 3 -C#fc c i s - 3 - [ ( 4 - ^ h ^ V- 1 H-^ 
— /V— 5— -f*0 ^-^^] ^^n^fyT^y (lOOmg, 0. 383 
mmo 1) £N, N-^^fM/^7 5 K (3ml) fclHHSU Mfc (2 5 
/z 1 , 0 . 4 2 1 mm o 1 ) t hV ^frT ^ (107/tl, 0. 765 
mmol) ^iOX."C, jiV^Tl-if;V- (3- (3 ' -^f;l/7 5 /^n 

15 fc 9 ^) 2>J>Vi$*?<<( 5 K - 1 ±£^i& (81mg, 0. 421 mm o 1 ) £ 1 — t K 
P^yyM)7/^ (5 7mg, 0. 4 2 1mmol) &MtLX* 

2 lmmmw^fco ■ 

i n -tjcsms?- bvv j*7kmm&%a%.x 3 o 5tm¥&. mm^^^x 3 fu^m u 
20 f&m., mm^xm&Txmm&^^z^xmcmmmm:*, i/vx?^*? 

^y- /v = 1 0/lt« -C*«K&fr5 rtt% N— [c i s — 3— [ (4- 

5 K (10 6mg, Um9 1 %) £r#fc 0 
25 (b) N-^l^/V-N- [c i s-3- [ (4-* h^^-lH — jV 
-5 — (A>) t^V] v^n — 7$y - 1 *feBfc&£)-8'j£ 

&*T. N— Cc i s— 3— [ (4— f^-lH-^y^-;W5 ( 

/V) ^-=¥^3 i/^u^^v] 7tf75 F (106mg, 0. 349 
mmol) xh7tKn77> (5ml) X¥&M U Tk^-fb U 5=- ? A T/V 5 — £ 



WO 02/100833 PCT/JP02/05609 

333 

J* (27mg, 0. 6 9 9mmol) £AQ;i N ^©M) 4 B#W»jS»tcTT'» 
2fcift£b-<\ M?:fh7tKn77V«Lt, tK (6 8m 1) *1Nx.X 

m#m, 4N-*«fl5t h y (6 8m n (200^1) ^p^l 

# ^V^TJ n K57^- (Tir f-f y /^/TV^^TtR= 1 OO/O, 
1 0 0/2, 1 0 0/5Ti^a3) X-mmZftotc^ 4 y^n tWT^rn— 

-N- [c i s-3- [ h*i/-lH — f >-^y— ^- 5 — Ov) Jr^ 

10 v^n^drV^] T$>-- (40mg, W 3 5 %) £#?c 0 

IR (neat) cm -1 ; 3 6 0 0- 2 3 0 0, 1 5 8 3, 1 5 0 8, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 

mmm 702 

N- [ci s-3- [ (4-^ h*i/- 1 YL-4 l/-?zf— — 5 T ^V) Or* 

15 v-] 5^ n^^vvi/] -n-7d t>7 s: ><7>a-/& 

(a) N— [c i s-3 — [ (4 h^v-- 1 Yi-^l/?*/— /V— 5 — <JV) 

^*T, i*f!l5 8 3Tl#fcc i s-3 - [ (4— /• h=^ri/— 1H — {y^y* 
^V— 5 — < 7V) i/^ n^df-ih^x^ 1/ (lOOmg, 0. 383 

20 mmol) £N, N-^fMM7$ K (2ml) k:i§$gU /nt'tVt 
(31m 1 > 0 . 421 mm o 1 ) thV xf;V7 §y (107^1, 0. 76 
5mmol) %1MX.X, i^Tl-xf;l/- (3- (3' -^f;V7^/7n 
tf/V) %A*#*M 5 K • 1 ±Mi& ( 8 1 m g , 0. 421 mm o 1 ) H-fcK 
P=5r^yyh!J7y^ (5 7mg, 0. 4 2 1 mm o 1 ) MtB.X* 
25 2 4W#Lfc 0 7KSr^n*.T, Wftk^AsT* 3 Hl&ltH U TO^/wJi Sr^-fc 

JBETT?«^Sr«*i-5*-T?#*:»ie»3l«r> > y * <f^7J 7^o^h^77^ 
— (^np*M/^?/-;v=lOO/0, 10 0/2«) -C*WR«rfr 5 
-<bT% N- [c i s - 3 - [ (4-^ 1 H-^^Z-A'- 5 --f 
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M Jr*ri/~\ n-^vvi/l /p/-?V7^ K (1 4 1mg, 1 1 6%) & 

(b) N- [c i s-3- [ (4-t< h^-lH — fy^/-;l/-5— f;l^) 
tf-df-S'] v-^a— drvvV] -N-y*u fcVKT 5 
5 SSfT, N— [c i s— 3— [ (4—7* h 1 H— l/&y—/V— 5 — -< 

7^) ^-driX] S^o^PSt!/] 5 K ( 1 4 1 m g , 0. 444 

mmol) f F7fcKn77^ (7ml) -?i&#U y i^7/K 

^ (84mg, 2 . 2 2 mm o 1 ) -^©^ 2 ^FI»«TT« L7b 0 

7k?££LT, S»7h7kKD77^f|?lt > 7X (8 4 M 1) ^P^iX 
10 |JB$flL 4 N-TkiMb^ h U !7^7k*« (84^ D 1 7k (250// D £3nx. 
Tfli#L?fc 0 @^?r^5feUT^JEET-e^SrW*-r-5*TWc^^^, ~>y 
fjtf/Vji^J*? h??*?* — (T-fe- h — h y /l^/ / 7' V-^-— 7"7k= 1 0 O/O, 
1 0 0/2, 1 0 0/5T« T'iffiM^^TP rit% N- [c i s-3- 
[ (4-pt h^iz-lH-fy^y*- 7^-5 — (M i/fv^^i/jU] 
15 -N-/nt>7$y (57mg, HX^42. 3%) «r*Hi*— 7^ UT#fc. 
IR (neat) cm -1 ; 2933, 2856, 2360, 1508, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 

»J7 0 2 (a) 07jftic2|Ct5JS;^m\ OTfc^t^lifeflJ 7 0 3 s 7 
0 4(D-fb^^^b7t 0 
20 HJfe^U 7 0 3 

N— [c i s -4- [ (4-j* 1 H-^^^y— 7V-5 — < }V) Jr^r 

*S\ is? n^dr->/ix] 7-feh75 K 

IR (neat) cm" 1 ; 3241, 2944, 2358, 1616, 1 
56 0, 1506, 1400, 1336, 1325, 1257, 1225, 11 
25 24, 1101, 1039, 941, 908. 
mM9l 7 0 4 

N— [c i s— 4— [ (4 — p* h^v—lH — f lsfry—/ls-5 — (M Jr* 
IR (neat) cm -1 ; 3300- 270, 2360, 1637, 1 
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5 0 6, 1 3 4 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 9 2 9. 

mMM7 0 2 (b) (D^m^m zxBufo&ni, \ ^n^irmmM 7 o 5 <oit 
&m*&&^tLo f&u mmM7 0 3vmcN- c c i s -4- [ u-* 

5 ^m^m^^co 

7 0 5 

N-m^p-N- [4- [ h^v^-lH— — (M 

IR (neat) cm -1 ; 2950- 2300, 1495, 1350, 1 
10 290, 1225, 1209, 1021, 970, 923. 

HMJ7 0 2 (b) (D^r&^mC-C^JS^m\ SXT\Z7r;-$-$mM 7 O 6 <D4t 
^Sr^b7h 0 fS.U H»J7 0 4T?#?tN- [c i s-4- [ (4-p< h=*- 

15 mmm 7 0 6 

N- [4- [ (4-p< h^>-lH- <>#lf— (JV) ^-ari>] ^ n 

IR (neat) cm -1 ; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
221, 1091, 939. 

20 mmm 700 (D^m^m c-c^&^m \ s^Ti^-f-mmm 707 <Dit^m^ 

^Ufc 0 flU 5 8 5 c i s-4- [ (4-^ f^-lH-^f 

)\<- 5-^yV) ^-=3r->] f^n^ =3r^^T5>- • — &tM<D7 V 

mmm 707 

25 N— [4- [ (4-^ F^>-lH-^yy/-;i'-5->{;L') sj-drv'] 
- — N, N-^Wr/ 

IR (neat) cm -1 ; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 

mmmz 9 1 (D^m-mcxR^m\ ^r^^i-^»j7 08-7120 
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<k&m&&f&\^it 0 iti£i>, mmm 41 i« c i s - 3 - c u-^^vw- 

mti&M 7 0 8 

N— {c i s — 3 — C (4-yf^-lH-f^-/l/-5 ( M 

IR (neat) cm -1 ; 3 2 7 8, 3 1 7 8, 2 9 4 8, 2 8 6 5, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 5 4. 

mmm 709 

N- {c i s-3- [ (4-^^/1 — 1 i^^V— 5-^) 
10 n^^^w} ^>^y75 K 

MA ■■ 190—193^ 
mMM 7 10 

N- {c x s-3- [ O-^y—jV- 5 ( /V) ^3^] 

15 MA : 2 4 2 ~ 2 4 4°C (frM) 

mmm 711 

N- {c i s-3- [ (4-^A— 1 H (ls?*S— JV- 5 — (M t^i/] 

IR (neat) cm -1 ; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 
MMM 7 12 

N~2~, N~2~^^vV-N~l (cis-3- [ 

IR (neat) cm -1 ; 3 2 8 6, 2 9 5 0, 2 8 1 5, 2 7 6 5, 1 
25 646, 1525, 1513, 1216, 1085, 952. 

**W3 9 9 (Djjmizm CTfc!fc%ft\, \ &LTiZ7F-f£Mffl7 1 3©ft^^ 
^fifcUfc 0 fcfcU *W<I7 0 8l?#fcN- {cis-3- [ (4-^^-1 
H — r /u— 5 — ttis] f ^BA^^) />?>7$ KSrM^-jc: 
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mmm 7 i 3 

c i s -N-^^vv- 3 - [ (4-/f;KlH^y^/-;l/-5-^;l/) $r 

IR (neat) cm -1 ; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 209, 939, 792. 

mmms 9 9 ©^$^31 i^T^s^m \ ^Tm^-r^js^j 7 1 4<Dfc&m& 

^Lfc. fcfcU ^Wil7 0 9T?#fcN- {c i s-3- [ (4-^^yP-l 
10 7 14 

c i s-3- [ (4 - ^f />- 1 H-^ y^y-/V- 5 - sh*-^] — N- 

IR (neat) cm -1 ; 3 2 4 9, 2 9 2 9, 2 8 6 3, 2 7 6 1, 1 
517, 1220, 1091, 937cm- 1 . 

15 mmm 399 ©;^£^ct£:js;Htv\ ^T(-^-rn»j 715 (ow^m* 

^bfc 0 fcfcU ^WJ7 1 0T?#fcN- {c i s-3- [ (4-^^/1—1 
|H»J 7 15 

20 c i s-N- (->;? v<\s=f->V**5-M -3- [ — i^&^S 
Kj& : 140~142°C 

^»j3 9 9 <Dj?mzm'£TBifc : &fti<\ &mz7Mr3mw 7 1 s^w^m* 

^Lfc 0 fcfcU WJ7 11t1#fcN- {c i s-3- [ (4-^^FW-l 
25 f^y*— A— 5 — f/U) ^^rvO v^n^Mr;^} ^yX7$ K^i^lH-^ 

H»J 7 16 

c i s-N — <>i?;U-3- [ (4-^f;V-lH-^yy^-5 — i ;V) 
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IR (neat) cm -1 ; 3 2 5 5, 2 9 2 9, 2 8 5 4, 1 5 2 1, 9 
4 1, 746, 700. 

mmm 717 

c i s-N- -3- [ — IH-^fy^/- 

Hfti4 1 1 fife c i s - 3 - [ (4-^^- 1 /V- 5 - 

-f/l') t^] ->^P^f (1 OOmg, 0. 40 7mmol) 
^y^V (5ml) |s«2-^PP'<yX7;VTkK (4 6/il, 0. 4 0 
7mmo 1 ) , WW. (2 3 n 1 , 0. 4 0 7 mmo 1 ) ^D^it&T3 0^^ 
10 Ufet, BR (4 6 *t 1 , 0. 8 1 4mm o 1 ) x '>7/*#ft*!?SKt MJ U> 
A (2 8mg, 0. 4 4 7mmol) -griP^T 2 ^HQ^NK^ Ut e JSfe^, SJ« 

*^r>*7A^nv h^^:7^ — a a^/i^A/^ ^ y — >v= 3 o/l Tr$? 
15 m) -CfS^-TSr i:^J:«9. c i s-N- (2-?an^;v) -3- [ (4 
f /l'- 1 H-^ 5 - 'f ;V) t^->] a— ^if>-T^ >" (1 

0 0 mg, 6 6%) Sr^fco 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 3- 1. 0 2 (1 H, m) , 
l.,15-l. 31 (3 H, m), 1. 69-1. 73 (1 H, m), 1. 

20 86-1. 89 (1H, m) , 1.96-2. 00 (1H, m), 2. 26 
-2. 30 (1H, m) , 2. 36 (3H, s) , 2. 40-2. 48 (1 
H, m) , 3. 7 2-3. 8 2 ( 2 H, m) , 3. 9 7 — 4. 0 3 ( 1 H, 
m) , 7. 10 (1H, d, J = 8. 9Hz) , 7. 2 0-7. 3 0 (3H, 
m) , 7. 36 (1H, dd, J = 7. 8, 1. 4Hz) , 7. 52 (1H, 

25 dd, J = 7. 6,1. 7Hz), 8. 00 (1H, s) , 12. 86(1 
H, s) . 

9mm 7 1 7 (Djy&temKXBLjfc&ftw &rr^-tmmM7 18-722© 

ik&®t:&ft\s1t 0 fcfc'U H»J4 1 ltUfcc i s-3- [ (4->^/u- 
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7 18 

c i s-N- (3-? BB^y^u) -3- [ 

IR (neat) cm -1 ; 3 2 5 3, 2 9 3 1, 2 8 5 4, 1 5 7 5, 1 
5 21 3,941,786. 
ili 7 19 

c i s-N- (4-? a u^t^iViO -3- [ (4-^f;V-lH— 
/P— 5— -Y/V') ^-^r->] n-^lJ-VT? >- 

1 H — NM R (DMSO-d 6 ) 6 ; 0. 9 0- 1. 0 0 (1 H, m) , 
10 1. 12-1. 31 (3 H, m), 1. 68-1. 71 (1H, m) , 1. 
84-1. 87 (1H, m), 1. 95-1. 99 (1H, m), 2. 13 
(1H, brs), 2. 23-2. 26 (1H, m), 2. 35-2. 42 
(4H, m) , 3. 6 4-3. 7 2 (2H, m) , 3. 94-4. 00 (1 

H, m), 7. 08 (1H, d, J = 8. 9Hz), 7. 26 (1H, d, 
15 J = 8. 9Hz) , 7. 32 (4H, s) , 7. 99 (1H, s) , 12. 

8 6 (1 H, s) . 

mmm 720 

c i s-N- (2-;* b=2rv~<^vvl/) -3- [ (4-^f;V-lH — f l/tfi? 
— JV— 5 — f ;V) ^^v'] P-^fyr? is 
20 1 H-NMR (DMSO-d 6 ) 6 ; 0. 9 2- 1. 0 3 (1 H, m) , 

I. 14-1. 32 (3H, m), 1. 69-1. 72 ( 1 H, m) , 1. 
84-1. 87 (1H, m), 1. 96-1. 99 (1 H, m), 2. 25 
-2. 28 (1H, m) , 2. 36-2. 45 (4H, m), 3. 62-3. 
71 (2H, m) , 3. 72 (3H, s), 3. 96-4. 01 (1H, 

25 m) , 6. 84-6. 91 (2H, m) , 7. 15-7. 19 ( 1 H, m) , 

7. 09 (1H, d, J = 8. 9Hz) , 7. 2 5-7. 2 9 (2H, m) , 

8. 00 (1H, s) , 12. 86(1 H, s). 
MMM 7 2 1 

c i s-N- (3-* b^-^^^HM -3- [ (4-^f;V-lH — ( y^/ 
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— j\>— 5— -Y/V) u^^r^-l^T $ >- 

IR (neat) cm -1 ; 3261, 2931, 2856, 1612, 1 
51 4, 1265, 941, 781. 
H«J 7 2 2 

5 c i s-N- (4-^ fdrv^O-vvV) -3-D (4-^f;V-lH— f V^/ 
5 — f/l*-) ^-^->] n^df-^^T $ >- 
:164~166°C 
HJfcM 7 2 3 

4—^^71^—5— [ (c i s - 3 - t°^U 1 — i jVZ/# n^3f*>A0 ;tf-df- 

io - iH-^y^/- /wD&ffc 

S*T, HJfe#!J 4 11 T?#/c c i s-3- [ (4-^ ^Jls- 1 H — < >^V" 
/V— 5 — f/U) ^-=3r^] iX^ C3^=3ri^-VT5 V (lOOmg, 0. 403 
mm o 1 ) t25 %- if )V9 A^T A^f t K ( 1 8 7 m g , 0. 448 mm o 1 ) 

& * ? j —sis (iomi) \z$m u mm.x* a o 5rmw&, *st ; jymw^ ^ m 

15 thy!>^ (51mg, 0. 81 5 mm o 1 ) tWm (0. 2ml) 

Mrx* l 6 v$fl!l&m Lfc 0 EJ&mz. frfrJ* Sr2ni*.T#*? U l N — Tkm-fts^- 

20 *7A^ov f^77>f- (T-fe h— h })JU/T>^=- T?k= 1 0 0/0, 10 
0/2, 10 0/4T« 4-^^/1—5- [ (c i s 

- 3 - t°-<y 1 p^^vvW) - i H-^ i/^V— ;V 

(9 1 nig, i&^7 1. 2%) ^fi-feT^yl^^T^^ LTftfco 
IR (neat) cm -1 ; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 
25 508, 1221, 1155, 1095, 985, 941. 
7 2 4 

c i s - 3 [ {A-^^-JV- 1 -T h7t Yxi~ 2U~\fyly~2~4 7V- 1 H 
iiT, WJ4 1 lt'ffcc i s-3- [ (4-^f;l/-lH-^y^ 
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;V-5-4A>) Hr*? 9 s\ J/^P^fy7 5y (500mg, 2. 04 
mmol) ^PP^^y (10ml) tl«U 3, 4-^tKn-2H- 
t°7^ (2 0 5 ^1, 2. 2 4mmol) i p - h^xy^;l/*y^ ■ fi) ^~ 
^ (51mg, 0. 2 0 4mmol) %1ft7LX^ JfftV'T p - Yfr^l/^/Vfo^ 
5 m ' l7jcfO^J (3 8 7m g, 2. 04mmo 1) ^P^/c 0 N-^/W- 2 - fc° 

py^/y domi) ^r*n^.T^?u^ ^ia-ci 7B#p B ^ 6o°ct?3. 5mm 

t 8 0°CX1 OtFWLfco ^l^LT, 1 N-7ic^-f^ h V !7^7fqM£- 

10 5*T-#fc|ft$tgm£. v-y 7J<7VK27 9A^ 1-^:7^— (^a htIvW*/ 
^^y— /1^=2 0/1, ^ n ntfvP.A/y ^y— /l^/T^^— T7jc= 1 0/0. 
8/0. 1» -C»M^ : fT5 Z.bX\ c i s-3 [ 
7t KP-2.H-t°7>'-2 — f/l— 1H — /P-5 — 
v^n-^I^X?^ (6 0 2mg, i&^8 9. 6%) — )Vh LT#fc D 

15 IR (neat) cm -1 ; 2933, 1 504, 1222, 1079, 1 
039, 98 0, 91 2. 

•$mm 725 

4-7<5vV-5- [ (c i s - 3 -tfcr ]) 1 — f fls^s? u^^-iyjU) 

'>] - l-7b7t KP-2H- — 1 H-- - f^^y— JWkm 

20 ^S?T> HJSFli 7 2 4 -C#7t c i s - 3 [ (4 ^/P- l-rf7tKn- 
2H-fc°7y-2- T7l^- 1 ^^V—7V- 5 i/fv^* 

t775y (lOOmg, 0. 3 0 4mmol) ^N, N-^f;V7th7 5; 
K (3ml) MU 1, 4->77P^y (36^1, 0. 3 04 
mmol) b®i^J}})ty-k (10 5mg, 0. 7 5 9 mm o 1 ) £r;JjPx.T> 80 

25 °CT-1. 5mmmW^± 0 M{dMLT, 7k&Mx.X?tzu7fr;UJ»X2]E}mmi^ 

^ K$ v^r V t? ? -7 ^ — (T-fe: h !)/^/T>-^E-— TtR= 1 0 0/0, 1 
0 0/2T« Xmm%ft? ZtX\ 4-^^-jU-5- [ (c i s-3-t°d 
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y 1 — < ?V%/ #v^5r */A>) - 1 —T hy t Kn-2H- 

-2-^;V-lH-^y^M6 4mg, W55. 0%) 
t UT#fc 0 

'H-NMR (CDC 1 3 ) 5 ; 7. 9 7 (s , 1H) , 7. 3 4 (d, 1 H, 
5 J = 9. 0Hz), 7. 10 (d, 1H, J = 9. 0Hz), 5. 66 (dd, 
1H, J = 9. 5, 2. 6Hz) , 4. 04-3. 9 3 (m, 2 H) , 2. 66 
(m, 4H) , 2. 61-2. 3 9 (m, 2 H) , 2. 4 6 (s, 3 H) , 2. 
2 2 — 1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 5 4 (m, 
1 H) , 1 . 4 8— 1 . 2 1 (m, 3 H) . 
10 LC/MS ;M+1 = 3 84. 
MMM 7 2 6 

4-^^vV— 5- [ (c i s - 3- t°a ]) i?^— 1 — s( is/Is) Or*: 

v-] - 1 h— -f /V • 1 8att£<a£-J$ 

^HfT. H»!J 7 2 5 "Cflfcfc 4 -p* TVl— 5 - [ (c i s-3-t°ny 
15 1 — -ii^s? w^ef-isAd ^-df-v-] -l-rh7t Kn-2H-t t 7>'-2-^ 
/l — lH-fyyy-;V (6 0mg, 0. 1 5 6 mm o 1 ) £r^f y :7°u tV^T/V 
= — A* (2ml) i«L4N-tt/l, 4 -S^rf- (2ml) Srj&n 

y •titffr-tjy&t h^^^^— (r-fe b~ f y/^/r^^^T7K= 100/ 

20 0, 1 0 0/2, 10 0/4«) X*nWi&ftotz.&, 4N-St/1, 4- 

[ (ci s - 3 - t°n U 1 v^*/jV) Jr*ci/~\ -lH--f>- 

/V • ltmmc (5 5mg, HX*10 0%) ^P^S14(Dfc-5^fe@#:i: b 

25 IR (neat) cm -1 ; 3600- 2300, 1635, 1508, 1 
4 5 6, 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 

mmm 727 

4— y^/V— 5- [ (c i s -3-^/l^y >--4— < )V-y^ u^^;^)V) 

-1-7" F7t Ko- 2H- t°7^- 2 — f/l — lH-<y^y-;V©^ 
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SIJfeM 7 2 4 T?#fc c i s - 3 [ (4 1 h =7 t Ko- 

tVT^y (90mg, O. 2 7 3mmol) SrN, N-^WtfT^K 
(2ml) Rllg^U tf* (2-7'n^E-ni^) rc~7vl- (34/il, 0. 27 
5 3mmo 1 ) kB®&3 V V A (94mg, 0. 68 3mmo 1 ) ^P^T. 8 O 

mtkm-^ j±*ii^xifrmk, mm ^xmmTxmm^m^-r^xn 

^ttK= ioo/o, ioo/1-e^tB) -eltMSr^r? - tx\ a-^^-jv- 

5— [ (c i s-3-^;V*D V-4 — f/Vv^ d^^i^) Hr^%/\ — i — ^ 
f7t Kn-2H-k'7y-2-^;W 1 H — { l/?V*~ >V (8 3mg, l&^7 
6. 0%) ^fli^-/>tLt||fc 0 'H-NMR (CDC 1 3 ) 5 ; 7. 
97 (s, 1H) , 7. 34 (d, 1H, J = 8. 8Hz) , 7. 10 (d, 1 
H, J = 8. 8Hz) , 5. 66 (dd, 1 H, J = 9. 4, 2. 6Hz) , 4. 
0 4-3. 9 3 (m, 2 H) , 3. 7 1 (m, 5 H) , 2. 5 5 (m, 5 H) , 
2. 4 6 (s, 3H) , 2. 3 5 (m, 2 H) , 2. 17-2. 0 1 (m, 3 
H) , 1. 8 9-1. 6 5 (m, 5 H) , 1. 4 9-1. 3 0 (m, 2 H) , 1. 
2 1 (m, 2H) . 
' LC/MS ; M+ 1 = 4 0 0. 

mmm 728 

4— ^^7P-5— [ (c i s - 3 -^esUTfrV >-— 4 — 4 JV*/-? u^^riy/V) ^df 
is} -lH->f l/tf^—)\s<D<&$L 

S^tT\ MMM 7 2 7 -e#fe 4 - ^ 5 - [ (c i s - 3 -^7l^ !) 

4 — i v^^ri/sU) ^■= 3 r->] -l-fh7t KD-2H-bf7>-2— Y 

^-lH-^>^y-/l/ (80mg, 0. 200mmol) ?r-Y y^/n t c 7^-7'7l^ 
p— 7l- (3ml) (^||L4N-Sgf/1, 4-v?^-dr-^> (3ml) ^P^.T. 

/fjUjj^J^fv-xr Ysf^yj— (T-fe h~ h V >V/T >^E-~X7k= 1 00/0, 
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ioo/i, i o o/2x*mm) r-^^fT5*r% 4-^^-5- 

[ (c i s-Z-^r;V^y)^—A-^ }V\y^X2^^r^jV) zt^-z/] - 1 H-< f> 
?y—t\> (5 5mg, W8 7. 1%) 1:6^7^77^^ bT#fc e 
IR (neat) cm -1 ; 3197, 2935, 2858, 1 508, 1 
5 2 2 3, 1 1 1 3, 1 0 3 1, 9 9 3, 94 1. 
Mt&ffl 7 2 9 

N-^^^-N-^^/P-N- [c i s-3- [ — fy^ 

SSfT, H*fe#]7 1 6-C#7tN tl/^/U- N- [c i s-3- [ (4-^ 

10 /P-1H — f^^y'— /V-5 (M ;T=¥v-] V^n^df-i/^] (15 0 

m g , 0 . 4 4 7 mm o 1 ) £ 3 6 %- *;VA7;Uf t K ( 5 6 m g , 0. 67 
lmmol) 3r^*y-A (5ml) fc!K»U SHK (0. 2ml) frJJUX-Xg. 
?.&T*3 0#tt#^ ^T7 7j<^b*!7^hy (56mg, 0. 894 

mmo 1) 7H#F^ti#bfc 0 KJ&m\^? c ^ *^i=s^P^T% 

15 ML 1 N-7k^ffc^- b y »7 Azk^^D^-C^b. M^KJf £>b^t3 o,ivV 

/o, ioo/i«) -c»M£f?5 r tr-N — ^^-n-p<^i— n- 

20 [c i s-3- [ (4-^^V- 1 H-^O^y— ^- 5 — f/W) */9 
n^^^/W] T$>- (13 6mg, Jft^ 8 7 . 0 %) ^667*^7 7 7 £ L 

IR (neat) cm -1 ; 3172, 2935, 2858, 1508, 1 
221, 109 3, 1001, 941. 
25 7 3 0 

N-p< 9vU-N- [c i s-3- [ (4-^;l/-lH — >^:A-A- 5 --f 

^SiT, H»J7 2 9"e#fcN— Ovvl— N-^/l'-N- [c i s-3- 
[ (4-^^vV- 1 H--f>^y— A- 5 — T^) v^n~^>/l/] T 
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5> (80mg, 0. 2 2 9mmo 1 ) £^*y — )\> (4ml) "CgpfiSU 
T^-^E-yJU (I4 4mg, 2. 2 9 mm o 1 ) £j&D;L> 10%-Pd/C (5 
0 %-a-7kp a a) ( 2 o m g ) %:mu lt> 2 i*IWJp«aBKTt?»i^ Lfc c ^2&KJ| 

5 )\sj3=7J*2 a-r h^^-^-Y— (T-fe h— h y^/T^*— TtK= 1 0 0/0, 1 
00/1, 1 00/2, 1 0 0/4t» T»i^5^iT\ N-^f^- 
N- [c i s-3- [ T^^V— <A0 ^^iX] 

o-^S/v*-] 75^ (5 0mg, Jfc2fc8 4. 2%) 5refe7W7^R 

10 IR (neat) cm -1 ; 3500- 1495, 1373, 1218, 1 
203, 1093, 1025, 943. 
7 3 1 

N- [c i s-3- [ (4-^/1— 1 H — f JV— 5-o(sU) tti/] 
is? u^*c*yji<l -N-7x^;i/75y • l^mM-CD^fa 
15 (a) N- [c i s-3- [ (4-^5^- 1 -X h7t Kn — 2 H— fc?^ 

2 — fA— i h— r^^y— yv-5— r/b) a-^s/] n^f->yi/| -n-^ 

i-;V7 5ytN- [c i s-3- [ h 7 t Kn-2H- 

k°^>--2--r/l— 1H — fyy/- /P-5 — f/l/) *Mri/] S^n-^^/i/] 
-N, N-v^^^/VT^ ^(D-g-^c 

(0) (5 7mg, 0. 0 5 5 4mmol) hac-2, 2' -t°^. (-^7^ 
=^*^7-fy) -1, 1' -K"t7f;K6 9mg, 0. lllmmol)*- 

(2mn icmMLxm^immmw^tc 7n^yf^ (117 

Ml, 1 . 108 mm o 1 ) £ Jfe&&#!) 7 2 4 T*#fc c i s - 3 [ (4 5vl — 
25 1 --r f7t Kn-2H-t°7^- 2— f/V-lH- fsfV— /V- 5 — f/U) 
^^rC] ^o^fy7?y (3 6 5mg, 1. 1 0 8 mm o 1 ) £• h>U:r.V 
(8ml) -C*»Lfct>© t , tFy^tert-^ h K ( 2 1 3 m g , 
2. 2 2mmo 1) &*D;t* 8 0^-C4R#ft*#Ufc o SUKRLt, 
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tcMmmm;*. ^y*^7A^0-7f^7>f- ( n — ^-t^/m-m.^ 

/V=5/l, 4/lT« "Cit^fr 5 ^£ T\ HfeT^/l^r^CDN- 
[c i s - 3 - [ (4-y-^A— 1 -T b7t Ko- 2H- 2 — 
5 lH-^y^Z-yV-S-^/i') ti-af-is] *s?v^**/;V\ -N-7i-;l/7$ 
^ (1 74mg, I&^3 8. 7%) £: efiTWz^CN- [c i s - 3- 
[ (4— 1-T h9t Kn-2H-t°7>'-2-^;l'-lH-^y^/ 

—^—5 — fyU) i^n^ri/vl'] -n, N-i/7xn;l/7^ (8 3 

mg, ft$15. 6%) ^^n^tL#fc c 
10 (b) N- [c i s-3- [ (>yy*— >V- 5 — T/P) rf- 

iS^Tx N- [c i s-3- [ (4-yf;i/-l-r h7t Kn-2H-t°7 
^- 2— -f/U— 1 H-^r^^y— ?V- 5 — T/V) ^-=3rv^] v^n^v^v] _ N 
-7i-/V75y (lOOmg, 0. 2 4 7mmol) Sr-Y VT'p fcTyPT^a — 
15 7V (4ml) ^#?U4N-i£m/l, 4-^=^^$! (4ml) ^Px.X. 

= -/UT??5fe^b % «JETT«^*5¥T\ N- [c i s-3- [ (4-^/V 

20 (7 1mg, ljX^8 0. 5%) % t LtUfc. 

IR (neat) cm -1 ; 3100- 2300, 1531, 1492, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 
$zMW 7 3 2 

N- [c i s-3- [ 1 f >-?*y— JV- 5— f/U) ^^y] 

25 S^n^df^vKl -N, N-^7x^7$ 

tiT, WJ7 3 1 (a) «N- [c i s-3 - [ (4-^^V-l- 
7- h7t Fn-2H-fc 0 9>--2— f;I/-lH-^>^/- /l"— 5-^/1*) ^ 
*>] p^df-vvv] -N, N — 7 at — ^ V (82mg, 0. 172 
mmol) §r-f y^n tT/i/T»=»— ^ (4ml) WL4N-M/1, 4- 
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vtt-v-^mm (4mD zmtlx, ^t*2 omr*mw\^ti 0 Mmrxmrn* 

mm^^-r^xmtcmmm^, v- y # y^^y^^y^^- ( n 
5 -^*~v-is/mk^^^=3/ix^\ad xmm&ffo ztx\ n- [ c i s - 

3- [ (4-^ ^vP- 1 H--f >?y— M- 5 —4JI>) 3-3c^1 
7P] -N, N-^7x^;V7 5> (52mg, 1R^7 6. 8%) ^S^-feT^V 

IR (neat) cm -1 ; 3172, 2937, 2358, 2343, 1 
5 8 7, 1 4 9 2, 1 2 9 4, 1 2 2 3, 1 0 9 3, 1 0 1 0, 9 4 5. 
MMM 7 3 3 

N-^A—N- [c i s-3- [ (4-^f;l/-lH-^y^;l,-5 — ( 

(a) N-^^l^ — N- [c i s - 3- [ (4— ^^V-l —T h ^ fc Kp- 2 
H-t^^-2 f/V-lH — <ls?V— 7V-5 — i JU) iy^cr^^ix 

I*T, HJ£$J 7 3 1 ( a ) TWcN- [c i s-3 - [ ( 4 -p< ^vl— 1 - 
fb7t Fo - 2 H - If 7 ^- 2 -^f/W 1 H--f 5 - ^f;l/) 

iX^ u^^*//U] -N-^a:^/^7'$ ^ (lOOmg, 0. 247 
mmol) i3 6%-*W;V7kK (3 1mg, 0. 3 7 0mmol) ^ 

— A> (4ml) \Z.mM^ M (0. 2ml) %M?LXmi&X 1 B#F B W#^ 
^T^T^b^^i^ f> y ^.A (3 1mg, 0. 4 9 3mmol) ^*n^T^?§. 
X 1 BtP^M^Lfco ©frf^^ nD*;^^Ditf|?tt, 1 N-7jc^b^" h 

ylx A if ^^t)^Xl&f n^7XT»=^ % MMm-^ V T7 A £ jjp X.T ffc^ L , 

mm UTSJETT^I^fit?)*x1#ttMi^ x y % ?)\,*> y a ^ n 

h^^^X- (n— #^>/@^^^= 5/lT-mti) TitS^*?? ^ £T\ 
N-^^/l^-N- [c i s - 3- [ (4-y^/U— 1 -7" h^t Fn-2H-t° 
7V- 2 — T/V- 1 H — f A>— 5 --T/U) ^-dF->] ->^n^^->y^3 - 
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N-7x-;V7$y (8 9mg, t$8 6. 0%) Srjffife^^t Ltftfc. 
(b) N-^^JU-N- [c i s-3- [ (4-^f;>-lH-ry^;V- 

£3t?T^ N-^5vV-N- [c i s-3 - [ l -7 1 h7tKo 

5 -2H-If7^-2 — f/V- 1 H-^f^^y— yW- 5 --f yV) ^S/] S^n^ 
^] -N-7s^7?y (8 9mg, 0. 2 12 mm o 1 ) ^-f y/p tf 

(4ml) C^14N-Wl, 4-^=^^^^ (4 
ml) *Mtl.X. ^"C2 2B#p H m^bfc 0 ^JET-X?^^@*LT, T>-E-n 

10 7A^PYf^77^- (n— -vdrih^/'^^^yu= 3/ 1 Tf^tii) TrfiMSr 
?T5-£T\ N-p^^-N — [c i s-3 - [ (4-^f;V-lH--fW 
— 7^— 5 — f/V) ^-^v'] ^^n^drv'ylx] _n- :7 ^n/VT $ > (6 2mg, 
IjX^ 8 7. 1 %) £ S&X^l^ T ^ t L-Of#7t 0 

IR (neat) cm" 1 ; 3172, 2937, 2859, 1594, 1 
15 504, 1223, 1200, 1093, 943. 
MMffl 734 

4-^^yP- 5- (4--hP7x7^-» -lH-/f>^^;KD^ 

(a) 4-^^v^- 1 — -r- h7t Kn- 2H-t°7^- 2 — -f /W- 1 H — f 
^J~)V- 5 /KD-g-^c 
20 ^li 4 0 2 "Cllfc 4 - > f /V- 1 H-^ y^7*-;V- 5 - 

(500mg, 3. 37 mm ol) fri/fvu*?^ (20ml) KM U 3 , 
4-S?tKo-2H-lf7> (2 3 9m 1, 3. 7 1 mm o 1 ) t p - hAcc^ 
Vlt • lTfoFfcl^ (6 4m g, 0. 3 3 7mmol) f h?tKp 

7 9> (2 5ml) SrJP*.T*#U IfflT?2 0lSaSS*fc, -J.«JET"T?ig 

/ItI£^3vV= 3 / 1 -C^tti) -CHKR&fr 5 ^fc"C% 4-^f;V-l-r|>7t 
Kci-2H-K P 7^-2— <A — 1H->T^/- 71 — 5-^-— JV (4 7 7mg, 
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JR5£ 6 0. 9 %) -C#7h 0 
(b) 4-^^-5- (4--fP7xy^» -1H — f y^/-;KZ)^ 
^^T> 4 -y 5vV- 1 —7 h7t KP-2H-f7V-2-> f^-lH-^f 
y^/-;l/-5-^--/V (2 0 0mg, 0. 8 6 1 mm o 1 ) SrN, N-v^^- 
5 ;V*;l/A7$ K (5ml) i£^?U 4 - ITVl^n =. h a-<^if v (100/t 1, 
0. 9 4 7mmo 1) £mS«7 9 >>A(179mg, 1. 2 9 mm o 1) SrApjfc 
5 0 °C-C 1 l$mS& L7t Q SlCILt, 1 N -mttfr (6ml) ir y ^ y 
-/v (3ml) ^n^TMT-e 2 &#HSH$Lfc„ fi&fn»7KSrAD^.-CpH=9 

ibt, g^rc^/p/ ^,kx;/= 3/1 -C'2tUttmbfc 0 t*ttJJi«r^*3*T*t 

( n -^^rf - ^/g^feji^= 3/1 T^ttJ) X-mm^ff 4 - y 5vV 

- 5- (4--hP7i7^i/) -lH-^^/-/U (1 9 2m g, l&^8 2. 
8%) Sr$r-fe@#i: LT^fc 0 
15 IR (neat) cm -1 ; 3180, 23 5 9, 2343, 1589, 1 
5 0 6, 1 4 8 7, 1 3 4 8, 1 3 4 8, 1 1 1 1. 

mmm 735 

4- [ (4 - ^ f 1 H-^ 5 -^/V) ^v-] T-y>- lift 

20 t^T % »j7 3 4T*#fc4-/f;l'-5- (4--fo7x/^v/) -l 
H--T JV (I39mg, 0. 51 6mmo 1 ) * 9 J —As (20ml) 

T«?U 10%-Pd/C (50%^7Kd b o ) (20mg) Sr^b-C. 3tEE^ 

5 (50mg, 0. 186mmol) 

25 &y y Zfn tf/l/7>3-^ (3ml) T**gfl? U 4 N-4ftfift/ 1 , 4 - v 5 ^-^ 
(2ml) £Ao*lT, 5B#Ffl^bfc 0 WtB LfcHflc&it&L 

-t<5*t\ 4- c (4->f;i/-iH — r^y*-/v-5 — r^) #-=^y] r— 

(3 9mg, 1^*7 8%) Ltffc, 
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IR (neat) cm -1 ; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 2 4 1, 1 

2 0 1, 1 1 0 3. 

mmm 7 3 6 

4-^^/V-5- (3-=hP7xy^» -1H — SU(D&J& 
5 (a) 4— *^vU— 5 — (3 —=. h n :7^/ -1-f f7t Kn-2H- 

2.-4 A*— 1 H ( ^#V>—>V<D<&$i l 

SiT, H3fe0!l7 3 4 (a) T*ffc4-^f;l'-l-f f7tKn-2H-k° 
7^-2-^;U-lH--f^-;l/-5-t^;V (I3 0mg, 0. 560 
mmo 1 ) bm — -J~ hn^yfv (103mg, 0. 61 5mmo 1 ) £rN — 
10 ^f^-2-t a py^/y (4ml) «U (I93mg, 1. 

3 9 mmo 1) £rJn*.T\ 1 2 0°C"e2H#P^t 1 5 0°C~Q 2 B#Pp8^$Ufc 0 SJfc 
^{ctJc^D^-C h^m^ / /^ai^/v= l/3-C2[itf4!±5U atB*^#^T 

15 -f — (n — 3r1f->/I»^7V=5/l Tigffi) X*'mm&fT? Z.bX\ 4-* 
5vV-5 — (3--hn7x/^i/) -l-7F7tKn-2H-If7>-2- 
-T7V- 1 H--f y^T*- /l^ (13 6mg, l&^6 9%) SrHfell^i LT#fc 0 
(b) 4-^^V-5- (3-~ fn7x7 -1H — fy^/- A-GD-g^fc 

l^T^ 4-^^yV— 5- (3-^fP7x;^» -l-7h7tKn-2 
20 H-fc°^>-- 2— r/L — 1 H — fV//-^ (13 6mg, 0. 38 5 

mmol) (5ml) WL, 4N-1I/1, 4-*JJr^> 

mm (5ml) ^itl£f2|«#Lfc, »IT«^f4f, 

%£^,p= 3/1 -C^fctJ) Tiffe^T 5 £T\ 4-p<^Fvv-5- (3--hn 

^/^vO - i h-^>^V-/1- (9 4mg, 1&1$5 9 1 %) £#fc 0 

IR (neat) cm -1 ; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2, 9 3 9. 
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mmw 737 

Mmr, SfeIW7 3 6f#fc4-^^-5- (3--bP7x;^» -l 
5 H-^y^-/V (6 0mg, 0. 2 2 3mmo 1 ) * ? / — ;V (1 0 m 1 ) 
T?»fl?U 10%-Pd/C (•£*!&) (2 0mg) Sr*P^.T7KiSSr^!JDL, £ 
JB.-C 2 l#|RHJE# Lfc 0 (tR^Ss^* 15ml) ^Pftffi&mi? 

^ (lml) R:**U 4N-SS/1, 4-S?J*-3MM^*jfc (2ml) SrJpit 

^gVl^-^Tifc^. ^Tftflfe 3- [ (4-^f;l/-lH 
— (VV) 7-!)y - l&Ifetfc (50mg, JR^8 1 

IR (neat) cm -1 ; 3300- 2200, 1531, 1485, 1 
3 8 7, 1 2 7 0, 1 2 5 4, 1 2 0 3, 1 1 4 1, 1 0 8 2, 9 5 3. 
MW\ 7 3 8 

5- (2-^nn-4-= hn7x; - 4 — ^ 5vV- 1 H — f ^*?-J— ;U 

MMT. WJ7 3 4 (a) f#fc4 -y f 1 -r h 7 t Kn - 2 H- If 
7 y- 2 1 H-f vy/^V- 5 - t^ ( 1 5 0 m g , 0. 646 

mmol) i:3-^Po-4-7A'tB=hD'<yfy (125mg, 0. 71 
Ommol) £rN, N-^fM;>A7$ K (2ml) til&ft ]) 17 A 

(134mg, 0. 9 6 9mmol) &flD*.T % 7 0°CT?1. 5B#fPHK#b*: 0 

^mz:m L±&7k%Mz.x, hj^is/timt^jis** 1/3 -^titti bfc 0 tttts/i 

TlteT^«ESr«*-t-«*-e»*:*lteHtSr % /i^ (10ml) 

L"C4N-^i/l, 4-^drii->^ (5ml) &*D;tT, iST'14^1 
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7^P-7f^77-f- (n-^t^/ft»i^= 3/1 , 2/lT??Stb) 
t»fr5wi-e, 5- (2-^nn-4-^fn7x/^i/) -4-^/1- 
5 -1H — fyy/-;l^ (16 8mg, l|2f86%) £#7t D 

IR (neat) cm -1 ; 3313, 1583, 1516, 1471, 1 
3 3 8, 1 2 6 5, 1 2 0 9, 1 1 2 0, 1 0 8 0, 1 0 5 5, 9 0 6, 8 9 5. 

mrnrn 739 

3-^nn-4- [ (4 1 H— ^ Isff^— )V- 5 — ■ f/V) T 
10 =!)y-l *fcg&fe©<&fifc 

tSfcTs Wi7 3 8-C#fe5- (2-^na-4--hP7xydfi/) -4 
-^fyP-lH-^y^/- /V (1 2 Omg, 0. 3 9 5 mm o 1 ) — 

(6ml) X-mmU fflkx* (H) 27KfO^ (4 4 6mg, 1. 9 8 
mmol) ^*Px.r, 8 0 o CmB#F B »Lfc o M.KlRUfcRj£Jft$:aic>f»R:a 
15 AU 1 N-TKBMb^-fy !7^7jc^^?riP^TpH>8 £ UTM^^^/^ h 
7k Ka7 7^=5/lt?2lHlttttiU>t„ ttt±iS^*>&-C7KtfiSfP^i!ft*-e 

-7W^7A^D7F^77^ (n 

^/stxf^=2/i, i/2-c^i±}) •vmm&ft^n&Mft&nito 

20 4-^^ihV (2ml) "CjgfcU 4N-Igf/1, 4- 

(2ml) Sr*D^.T^STj»^ N Ml-^^^^—^^ ($J 1 
5ml) ^O^TWU *TttJUfcj|feHfrSritBlb-r^^-/V'3i— 7VW"ei5fci£ 
^ «£ET-C<fc«**S<P"C, 3-^pp-4- [ 

/V- 5 -^yU) T- y ^ • 1 ( 4 5 m g , l(Z*4 2 %) 

25 7t Q 

IR (neat) cm -1 ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 1205, 1061, 806. 
HJfe0!l 7 4 0 

3- [ (4-^^V-lH-^ 7V-5-- ^-=¥V] ^>^=hy^ 
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• i mm&<D<&i& 

(a) 3- [ (4-^^-l-rb7t Ko-2H-t°7y-2— f^-lH 

— < ispy—jv- 5 -<^y~- h y as<d-&$l 

**T, 7 3 4 ( a ) -C#fc 4 -pt 1-f h7t KP-2H-f 

5 7 2 /P- 1 H-^ yy y*-;V- 5 - ( 3 0 0 m g , 1. 29 

mmo 1)^3 - ^fn^/^ MJ/V (210mg, 1. 4 2mmo 1 ) £rN 
-T^A— 2-bfo y ^ (6ml) £cSb&y*A (4 4 6mg, 

3. 2 3 mmo 1) ^n^T. 1 5 0°CT'l 6B#^it#Ufc 0 tlKILfJ, 
TK^P^-T 1 N-ttDfejc-epH= 6 £ LT, f;Pxy/||ixf^i/3fi 

yj*t> u-? Y^f'yy^— (n-^ty/R»xf;v= 6/1 , 3/1, 2/1 
-Ci&fcH) -e»»SrfT5^i:-e. 3- [ (4-^f/V-l-fh7tKo-2H- 
b?:7 V — 2 — <4 As— 1 H — f )v— 5 — f /U) ^-^V] ^yy^MJ;b 

15 ( 2 9 9 m g , JtZ^s 6 9 %) £#fc 0 

(b) 3 - [ (4-^f^-lH-^f^-/V-5 — f/V) it^is] s<ls*S=- 
h y /V • 1 :^±&(D-g-J& 

SStT^ 3- [ (4-^f;l/-'l-rh7tKn-2H-lf7y-2— f;i/- 
lH-^y^/-;V-5-^f;v) ^i/] ^y/-HJ/V (2 9 9mg, 0. 8 

20 9 7mmol) Sr^f V (6ml) tl, 4 - v^^iJ-^ (6 

ml) TftflfU 4N-M/1, 4-^^r-y-^^ (6ml) SrJP*.T*lft 
-C2 3B#raS#Ufc 0 S^^yVcn— 9vV (30ml) ^r^JD x. XWtW&i > WWfeSr 
aatt, ^x^/i/x^-r/K'M, «BET-Cft»**S*-C, 3- [ (4- 
^f/v-lH — {^#y?— si*- 5 -4 M 3r*l/~\ <<>'S=. h Vsis . jftSktt (1 

25 7 6 m g , 6 9 %) Srftfc. 

IR (neat) cm -1 ; 3 1 0 0- 2 0 5 0, 1 5 8 1, 1 5 2 9, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 

mw.m 741 
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(a) 4- [ (4-^f;l/-l-f h7tKo-2H-t'7V-2-^;WiH 
— i Is?*/— As- 5 ->(M *<^/=- h y /b^/ft 

IiT^ »J7 3 4 (a) T'#fc4-^^- 1 -T fc Kb - 2H-fc° 
5 7^-2-^^-^-^ 5 - t-;V ( 3 0 0 m g , 1. 29 

mmol) i:4-7;ViP'<yy-MJ/Ml7 2mg ) 1. 4 2mmol)& 
N, N-^f/V*M7?K (6ml) K:?§#IU V ?A ( 2 6 8 m g , 

1. 9 4mmol) Sr^T. 5 0<C-e2Bffigi 7 0°CT*2 2&?mMW^t" 0 

mm, mm vxmmTxmm^m^'t^xmc.mmmm^s i/v* j 

fflfSRSrfr 5 r t X\ 4- [ (4-/f;l/-l-rf7t Fn-2H-t'7>'-2 
— <As- 1 H--f I/?/— JV— 5 — r^O (3 4 2mg, 

15 Jfc^a 7 9 %) £r^c 0 

(b) 4- [ (4-^^vt— 1 H-^>-^y— /V- 5— C/V) ^v-] 
hU/V- 1 M^<D^-/& 

t*T^ 4- [ (4-/^V-l-ff7tKo-2H-t°7^-2-^/k- 
lH-^W-/V-5-^;V) -<yy=MJ^ (3 3 8mg, 1. 0 

20 lmmol) Sri, 4-^^> (6ml) "Ci§$?U 4N-W1, 4- 
*J**-y-^mWL (6ml) ^1}\\K.xm^X2 3»m^bfc 0 >^^l^-^^ 

(30ml) ^Px.r«#m. ^ffi^&itl&LT, 
teT-C^^-^:5*T% 4- [ (4-^/V- 1 H--f ^?/— /V- 5--T 
/V) ^-^r^] ^< h y ^ • 1 ( 2 3 9 m g , 8 3 %) £#fc 0 

25 IR (neat) cm -1 ; 3100- 2040, 1604, 1527, 1 
5 0 0, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 
7 4 2 

1- [4- [ (4-^^V-lH — ( I/-*? /' — As — 5 — i As~) &^Zs] 7x- 
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£S?T\ H»J 7 4 1 Tr#fc 4 - [ ( 4 - ^ <9vW- 1 H — < ^W—JV- 5 - 
-f;V) t^] ^yy^fy/l/ - lMi (7 0mg, 0. 24 5mmol) 
f f7tKD77y (2ml) T?«U ^T-CTK^y^^^T^^-^A 
(46mg, 1. 22mmol) ZMz-X, ^?fi^M IT 4 HfPelM* Lfc Q 
5 tR^^UT, tK (4 6 m 1) £r*3>o< >9 blJHz.fc& s 4 N-tKM^ h y V J±7k 
mm (4 6 m 1) . *140 (jul) fcf h5t (5ml) £r;»JD;s:T. 

M) )V/T^^:=-TlY.= 1 0 0/0, 5 0/1, 2 5/lT*ittl) -enfe 
10 fr^S^-ISI^^ LT\ (41mg) £#7t c #£>tLfc@#;&l, 4-S?tf-dM^ 
(2ml) -C^?U 4N-W1, (2ml) ^JDx.T 

^T?lB#F^it^. J^v^^vl^— t^V (301 5ml) £*PX.T. 
fei#^»L-C, -7if^x- ^/l^^^/ET{-T^£«*-C\ 1- 

[4- [ f l/fflf — A — 5 ^-^fi/] ~7^—,V\ ^ 

15 imm^. (4 6mg, HX^6 5%) ^#fc G 

IR (neat) cm -1 ; 3 0 6 0- 2 0 6 0, 1 5 0 8, 1 2 3 0, 8 
3 5. 

MMM 7 4 3 

1- [3- [ (4-*^jV- 1 H--T>-^V— Jr^-is^ 7xr: 

20 a-] pi 'f-jur mM^-OSsR 

I^T> Hife^iJ 7 4 0 T?#fc 3 - [ (4-^f;l/-lH-^yf/-;P-5- 
A) <*.ls*S— h V l\< • 1 (60mg, 0. 210 mm o 1 ) & 

7f7tKn77V (2ml) Tig^U *#TT?*#ffe; I> - & A 

(40mg, 1. 05mmol) ailfcSUt 4 P#WJSfc#L*: 0 

25 ICLT, tK (4 0 aiI) £r^o< <9 fc*Q*.fc& % 4 N-7»ffr*- MJ #-Mc«lfc 
(4 0/zl) ,7fcl20 (/* 1 ) ifh7tKn77y (5ml) &#P;tT, £ 

=■ b V/U/T>*r-T7k=* 1 0 0/0, 5 0/1, 2 5/lt« Tffetf 
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\<^&&m&t Lt, (3 1mg) £r*#fc 0 ^k^fclSfrSr 1 , A-i?**^-^ 
(2ml) T?jgfl?U 4N-i£|£/ / l, 4-vo^lry^ (2ml) ZMtlX 

mm-eizmm&W:, m^^^-^^ mi 5mo sttjp^t, 

5 [3- [ (4-^f;V-lH-^y^/^-5 — tVV) t^f^] 7^— /P] p< 
9vUT 5 y • 1 ( 3 9 m g , Jfca* 6 4 %) £#fc 0 

IR (neat) cm -1 ; 3 2 0 0- 2 1 0 0, 1 5 8 9, 1 5 2 7, 1 

4 8 9, 1 4 4 6, 1 3 8 5, 1 2 5 1, 1 2 0 7, 1 1 6 1, 1 1 0 1, 9 3 
7. 

10 MMM 7 4 4 

trans-4- ( (4 -^;V- 1 H — f y^y*— /V- 5 -4 jv) 
^nA^fyj ^ y<D-g-J& 

(a) trans-2 - (4- [ (4-^^vV- 1 H-y Is?-/— 5 — f 
/V) ^-#^3 y^ n-^vvP} - l H — i y-T y Y—^- 1 , 3 (2 H) -i^T 

15 >-(D^f& 

mt&M 6 8 2 "e#fc4 1 H T y^y*— /l^- 5 -rf^-A' (3 5 9 

m g , 1 . 4 6 mm o 1 ) , MMM 3 2 3 ( c ) X^tc cis-2- (4-tK 
n^y-y^ P-^yyV) -lH-^y^yK- /U— 1, 3 ( 2 H) -i?3rls (8 

5 4mg, 3. 48mmol) ©h;ny (15ml) MiC, ^77^^^ 
20 h y ^^*^*7>/ b^x^f (1. 2g, 4. 53mmol) ^n^L. 

1 2 0ttt3^WLfc o S«^M«L-C#^tLfca»^nn^^ < b 

^ : ^^^=2/1) (utiSL, trans-2- {4- [ (4-^^ 
25 -1H — fy^y— /V-5 — < )V) 0r*:*y\ y^u^^y/lx} -1H — i yy y 
K— 7>-l, 3 (2H) -i^y (6 8 1. 6m g, 5 0%) £#fc 0 

(b) trans-2- {4- [ (4 - xf i H-^ y^/^v- 5-^ 

/^) ;*-=¥y] — ih — Y y y y K—^v— 1 , 3 (2H) -i^r 

y&<b^-t, ^WlJl 4(D^fc*CXSJS^=fTV\ 4- ( (4-zn^/V-l 



WO 02/100833 PCT/JP02/05609 

357 

R (neat) cm" 1 ; 8 0 0, 1 0 7 2, 1 1 2 2, 1 2 5 7, 1 5 0 
8. 

mmm 745 

5 c i s - 3 - ( (4-^5vl— 1 H — f >?y*—A — 5 -4 M ^xy) a 

ifeW3 8 5 (b) t#fctrans-2- (3-t Kn^Vi/^n^v' 
M -1H — fy^yK-;V-l, 3 (2H) -i?*ls&m^\ «M7 4 4(D 
^^3pDT^^frV> N c i s-3- ( (4-i^-lH — f^/- ;V- 
10 5 — f^) st**s) v^u^^f-^:^ >-£#fc 0 
LC/MS :M+1 = 2 8 8. 0 
7 4 6 

cis-4- ( (4 - l H--f y^^/V- 5 n 

15 HJfe#i|3 2 3 (a) T'#fctrans-2- ( 4 - t Ko a ^=3r>> 

/V) -lH-^y-fyK-^-l, 3 (2H) -i^^^BV\ »j7 4 4© 
^■&^3pD-C^?r^TV\ cis-4- ( (4-xf;v-iH — f ^fy~—;u- 

L C/M S : M+ 1 = 2 6 0. 3 
20 mi&m 7 4 7 

trans-3- ( (4 -ac^yP- 1 H--< JV— 5 — OV) ^d^) 

3 2 6 ( d ) "C#fc cis-2- (3-t Kndri/^ v'V) - 

lH-^y-fyK-^-i, 3 (2h) -i^j-^&j^, mmmi 4 4<Dj?m?L 

25 ^pC-C^SSrfrl^ trans-3- ( ( 4 -m^yv- 1 H — ( — ;V- 5 

IR (neat) cm -1 ; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

%M® II 3 8 9 (O-ftmcm CXKlfcZftfa \ KUTI^tHWJ 7 4 8, 7 4 9 
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(Dib&Hfo&'&f&VjLo fcfcU mMm4 0 9t1#fc trans-3- [ (4-* 
f/V-lH — — <;V) n-^f-VT 5 >&E?Mfc 

HJfeM 7 4 8 

5 trans-N, N - Z? J 9vV- 3 - [ (4 1 V^^— /W- 5 

IR (neat) cm -1 ; 2 6 4 3, 1 2 2 0, 1 1 5 1, 9 6 4. 

mmm 749 

trans-N, [ ( 4 ^-jV- 1 ;V— 

10 5 — f/v) ^v-] a/s^fy7 5 . — t^tjg; 
LC/MS : M+ 1=330 

mM®\ \ 4 0<D#i5fcfc:*SC"rKJ&£rfT&v\ ^Ti-^rsfefetf"!] 7 5 0<Dft&m 
Sr^bfeo fcfc'U ^»J4 0 9-e#7t t r a n s - 3- [ (4-^^/V-l 

15 HJfeM 7 5 0 

trans-N->^o^f;V-3- [ (4-^f;V-lH — i^/tf^Z—jV— 

5 — r^) a^s/i ^p^fyr^ 

M :110~112<C 
^ife^J 7 5 1 

20 trans-N-xf;P-3- [ (4 - ^ f ;V- 1 H-^f 5 - ^f 

( a ) N— {trans-3- [ (4 — * ^/V- 1 H-^f Is&^—jV— 5 -- f 

*»!i3 9 lco^^c^cT^:j^^^^ ; fT^v^ N twHo-fb^^j^ufc. fcfiu 

25 MMM4 0 9 -C#fc trans-3- [ (4 -p< ^7U— 1 f ^5/— /U- 5 
(b) trans-N-xf^-3- [ (4-^f^-lH-^V^;V-5 
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N- {trans-3- [ 1 H — fy^/-/I/-5 O^) 

MM. : 9 5 ~ 9 7 °C 

mmm 752 

5 t rans-N-^ot>-3- [ (4-^f^-lH-^f^/-;>-5 — ( 
(a ) N- {trans-3- [ (A-fJ-jV— 1 H-^f ls?z/^j>\>- 5 — >f 

10 0 9 -e# trans-3 - [ (4 ^vV- 1 H— < l/<*?y—/\/— 5 

--f/V) v^n— ^t^7 5 V^JjfCijSHcffiV^c, 

(b) t r a n s -N-^cr tVl^- 3 - [ (4- ^ ^JV- lH--{ l^yy—jU- 

5 — r/v) tt^i^^r 5 > • — mmm.(D&i$, 

15 N— {trans-3- [ (4 — 1 H--f 5 

IR (neat) cm -1 ; 27 82, 1222, 1091, 970, 94 
1 . 

mmm 753 

20 N, N-v^^vl— N-c i s-3 - [ (4-^f;KlH — i l/tflt—)V— 5 

^U&$J 4 11 -e#fc c i s - 3 - [ 1 H — ( 5 - 

/V) ^-df-iy] i/^ n^^->/VT^ V (4 6 mg, 0. 2 0mmo 1 ) (D * # 
S-jvmW. (1. Oml) \Z.~m^. (0. 0 6 0ml) Sr^U r^i^7*;V 
25 A7;l^t F (3 0mg, 1. 0 mm o 1 ) ^t2^»Lfc 0 

!-v-7y7K*ft*^itby 9^ (6 3mg, 1. Ommol) ©^^/-;Vi 
?K (0. 5ml) ^t?^B#p^^bfc 0 SJS^Ill N-7Xm^ h 

VV^mWi (o. 8ml) ^Px.^^©*L, asi^fe^^y t>¥;Vt>? 

A^ovf^77^- (^af-f-^/g^aa^^/ ]> ijxf-/i,7 5 5 : 15 : 
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1) T*mm-fZ>Z.blc£ UHfiKU N, N-S^?Vl— N-c i s-3- [ (4 

f /v- l H-^ 5 ;v) v^n^vvwr^V (2 
9.8 mg, 54%) 3r#fc 0 
MS:m/z = 274 (M+ 1 ) 

5 HJfctfil 7 5 3 \ ^Tfc^i-HJfeM 7 54~7 5 7© 

7 5 4 

N, N-v'/ntVV-N-c i s-3- [ (4-^5W-lH — 

10 MS : m/ z = 3 3 0 (M+ 1 ) 
HifeM 7 5 5 

N, N-^^^vP-N- c i s-3 - [ (4-^f^-lH — fV^y-^-5 

MS :m/z = 3 5 8 (M+l) 
15 MMM 7 5 6 

N-^V^ntVP-N-c i s-3- [ (4-^f;l/-lH — f ^tf-J-jV- 5 
M : 152 — 156 °C 

mmm 757 

20 N-i/^ n-^^vl'— N- c i s-3- [ (4-^f;v-lH-{y^/-;V- 
5 — (M ->] ^ p ^v.^r V/UT 5 ^ 

lifc£ : 166~168t 
HlfefliJ 7 5 8 

N-a^/V-N- c i s-3 - [ (4 - ^ f 1 f 5 - - f 

(a) N-c i s-3- [ (4 - ^ f^- 1 H-^f 5 

4 11 T*#7U#fc c i s-3- [ (4-^ 1 T 

5— lW) a^f/VTS ;x (14 7mg, 0. 6 0mmol) (D 
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N, N-??y K (2ml) jS&fcSIEfc (0. 0 3 6 g, 0. 6 0 

mm ol) , hV =c^-jVT $ V ( 0 . 21ml, 1. 5 mm o 1 ) „ 1-tKn 
^>-<y/M)7^-^ (0. 081g, 0. 6 J 0mmol) s 1 -^A— 3 

- (3' -^f>7>;;yn tvu) -bAs^M % K • — (o. 115 g , 

5 0. 6 0mmol) ^Mx.Xm^MW^ 0 2 N-7kfiMby (2 
m 1 ) IriDiTLiif) < Jft^Lfc^ TKi^D^T^b ]>/H^/@j=@^^= i 
/ 1 3 HJttfcB U *«Mi«r7k, ISfMfclfcic-Cifei* LT#fekfi|Bfc^- hy^^x^ 

Bfrfrm. mmr^r^m-r^^ t^xt, n- c i s - 

10 3 - [ (4 - ^ 1 H-f yyy*-;v- 5 -^/i') ^^ri/] n^^iz/V 

7tf75K (I63mg, 9 5%) 

1 H — NMR (DMSO-d 6 ) 6;1. 2 0- 1. 3 0 ( 3 H, m), 



1. 6 5-1. 9 7 


(5H, m) , 


1. 9 2 — 2. 1 4 


(2H, m) , 


2.2 9 (IH, 


s) , 2.3 7 


(3H, s) , 3. 


4 6-3. 6 


3 (IH, m) , 


3. 9 9-4. 1 


0 (IH, m) , 


7 . 0 7-7. 


18 (1 H, m) 


7 . 18-7. 


3 2 (IH, m) 


8 . 0 0 


(IH, s) , 1 


2.8 7 (IH, 


s) . 





(b) N-ai^yl/— N-c i s-3- [ f 



20 **fby DATA'S = £A (0. 0 5 7 g, 1. 5 mm o 1 ) ©f h 7 t K 
P77^ (1 0ml) N-c i s-3- [ (4-^f;V-lH- < V 

£V-A— 5 — r A) tf-^S/] Cf^S/AT-fc h T 5 K (O. 153g, 0. 
5 3mmol) MWMm^X 2 l*|R|»^Ufc. *tt«r*#-tt'&S|JU tK 

(0. 0 2ml) . 2N-2kSHb-^hy ^A7fc»?S (0. 0 4ml) N 7 J< (0. 

25 0 4ml) ^JiH^TUfcO 1 ^ JFrnrnZ-t?-* hllfftJLt y 
^^n?h^77^- (^^ft y/Stif ;V/ h !J if ;>7 5 5 : 1 
5:1) «t5-il-i5»SU N-^A-N-c i s-3 - [ (4- 
^f^-lH-^>^/-;w- 5— fA) ^v'] ^ d^3^>AT$ ^ (9 1. 
5 mg, 6 3%) 
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MS : m/z = 2 7 4 (M+ 1 ) 

mmm 758 <Djjm\z.mcxRjfo&ft\,\ uT\^-tmMm 759 <Di\&m& 

mMm 759 
5 mmm 9 

N-^Ptf/P-N-c i s-3- [ (4-^^- 1 H — — < 

MS:m/z = 2 8 8 (M+ 1 ) 
^J60!| 7 6 0 

10 N, N — v^^A— N- c i s-3 - [ (4-^;V-lH — f l/tf^Z—As— 5 
— <A) ^-= 3 r->] iX^ P^^->yPT5 ^(D-&$L 

(a) N-3i^-/i.-N- c i s — 3- [ (4-^f;I/- 1 H-^y^-;V- 
5 — r AO ^dpv-] a^S/;l/7t h75 K^fiE 
»J 7 5 8 T*'#fcN-xf;V-N - c i s~3- [ (4-^f;l/-lH f 

15 S&*/ — >\s— 5 ^-^-v-] ~>^n^=3fvvl^T$ >- (5 9. 4mg, 0. 2 

1 7mmo 1) ON, N-^fMM75 K (1ml) ftHftfclttfft (0. 0 
13g, 0. 2 2mmol), hyxW5^ (0. 0 7 0ml, 0. 50 
mmol), l-tFn=lrv"<yXM]7y-;P (0. 0 2 9 g, 0. 2 2 
mmol) „ 1 (3' -^W^/ntW) jfrAtffSV § 

20 K • ( 0 . 0 4 2 g, 0. 22 mmol) ^Px.T^-«#bfc 0 2N 
-ymitV^V^TkMWi (2ml) ^D^-CL«b<ift#Lfc^, 7.kk:;tJD;tT;^ 

ib h/uro-/-^^^= i/it*3 0atH l> mmm^Tk, mm-kt&7kx$n& 

25 -5 ~ £ 9. N-m^vV-N-c i s-3- [ (4-^f;V-lH-^^/ 
—SU- ^-dri/] i/f &^*i//UT± hT^ K (6 3. 4mg, 9 3 

1 H — NMR (DMSO-d 6 ) « ; 0. 92-1. 15 (3H, m) , 1. 
15-1. 52 (4H, m), 1. 52-1. 84 (4H, m), 1. 84 
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-2. 20 (4H, m) , 2. 29 (1H, s) , 2. 38 ( 3 H, s) , 
3. 16-3. 29 (1H, m) , 3. 96-4. 14 (1H, m) , 7. 
07-7. 18 (1H, m) , 7. 18-7. 32 (1H, m) , 8. 00 
(1H, s) , 12.87 ClH, s) . 
5 (b) N, N-^xf/P-N-c i s-3- [ (4-^f;l/-lH-^fy^/ 
—)V- 5 — < ;V) jr^i/] is? u^^X/jVT 5 ^(D-frtiZ. 

7kmikV^'?J»TJl'$.~$2>. (0. 0 2 0 g, 0. 0 5 3mmol) (DT Y 7 
MY*V7 7> (5ml) mmm^ N-^i^Vl— N- c i s-3 - [ (4-^=P 
/V-1H — <^?V*—A — 5— <<}V) ^p^^7irb7 5 K (0. 

10 0 5 7 g , 0 . 1 8 mm o 1 ) ^PffeSftg UT 2 B#|HHJM$ Lfc 0 ^^t-Jc 

WIL, 7jc (0. 04ml), 2N-7k^bThh y (0. 0 8 

ml) , 7k (0. 12ml) ©JM«TLfc<Dip, ^^Sr-fe^^ Fliit'iSiJ 

^7 5^=5 : 15 : 1) X^^SS r. £ t> i*®! U N, N-^^-N 
15 -c i s-3 - [ (4— ^5vV- 1 H — f IsfS—fU— 5 --T/V) ^-=3f->] 
PA^fW^ (2 9. 2mg, 5 3%) £#fc D 
MS : m/ z = 3 0 2 (M+ 1) 

mmm 7 q o<Dj?mz.mzTRjfc%m\ &.r^-tmmm 7 6 1 <D<k&m& 

-£l&Ufc 0 <&U ^H6 6T#fcc i s — N-^5vV- 4- [ (4-^^A- 
20 -1H — (isp'S—A'S-JM ^n^fyrS ^&W^J|SRcJB 

l&feftl 7 6 1 

N, N-v^^/l—N- c i s-4- [ (4-^f;V-lH — OPS— /Is— 5 

25 MS :m/z = 3 0 2 (M+l) 
HJfiM 7 6 2 

trans-3- [ ( 4 - h !) 7 ;VJru ^ ^;V~ 1 H-^T y^^-yV- 5 
(a) 2- {trans- 3— [ (4 — h!J 7 jVJru J-^jV- lH--f>^y 
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—As— 5 — < )V) jr^-is] v^3ci/;ls) -1H — < y y V K-7V- 1 , 3 
(2H) -v^^O-g^ 

7 4 t?#fc 5 - fc Ko^V- 4 - h V -7)\,Jrv- y ?vv- 1 
y-yV (0. 3 0 3 g, 1. 50mmol), MMM 3 2 6 (d)T»#fcc 

5 is -2 ( 3 - 1 Kd ^^v'^ p^^^W) - 1 H-^ y-f V K-;l/- 1 , 

3 (2H) — (0. 3 6 8 g, 1 . 5 Ommo 1 ) , b U7i^*^ 

(43 3mg, 1. 6 5mmol) , fh7tKo77V (10ml) <D 

m&mz-Tk&T, ^y^p ^^tuv^^u- y ( o . 364 g , 1 . so 

mmol) ?rlTl, 3 0^tS!C#?fiLTW$^Ut 

3:1-2:1) ttfflt^ri J: DilU 2- {trans- 3 - 
[ (4-MJ7A-tn^^V-lH — r^^y-7l^-5 — jVP) n 

— - ih — ry^yK-^-i, 3 (2H) -s^veDfi^j&fc (c i 

s-2 (3-t Fu^c^is? u^*ri/sls) - 1 H— T y^T > K-7V- 1 , 3 

15 (2H) -i?*-lsb<Dme&W) £r 0 . 3 2 4 g#fc Q 

(b) trans-3- [ (4-f!) 7^P^f^- 1 H — f A*— 

2- {trans- 3 — [ ( 4 — MJ 7/v*o y ^vW— lH-^f ^#S—)V— 
5-4M 3r*ri/~\ ixya^^v'/v} f y^VK-^-l, 3 (2H) 

20 - V* yot» (o. 324 g ), 3 o %y. f^r $ y y y -/Mgifc 

(15ml) (Dm&m*: 9 0 ttf 3 mmMW bfc 0 JSJjl&W* U 
V $J ; f/l'$J : 7 ci "V h^77^- (7PP/t/l/A/^^7-/l'=2 0 : l-»y 
b c A/y ^ / h y 3:^7 5 y = 1 0 : 1 : 1) -C^fcfcJi--5 i t lz 

«tt><*KU trans-3- [ (4- h U =f-;V— 1H — fy^/- 

25 71— 5— -Y/U) y-^rv/] ->y ct-\dr^7l^r 5 > (7 0. 4mg, 16%, 2^ 
Mr) «r#fc 0 

NMR (DMSO-d 6 ) 5 ; 0. 8 0- 1. 3 0 (2H m) , 1. 
35-1. 9 7 (4 H, m) , 1. 90-2. 11 ( 1 H, m) , 2. 

67-2. 8 0 (1H, m) , 2. 95-3. 10 ( 1 H, m) , 3. 
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29-3. 41 (1H, m) , 4. 97 ( 1 H, s) , 7. 40 (2H, 

d, J = 9. 2Hz) , 7. 81 (1H, d, J = 9. 0Hz) , 8. 
0 1 (1 H, s) . 

mmm 7 6 3 

5 N— c i s— 3- [ (4 - f V :7/W-o p< 1 H-^f Is?*/ — A*— 5 — -Y 

MMM 5 8 7 -C#fc c i s-3- [ (4-hV ~7 ;\>Hrxi * 9vl— l H-^f is? 
y— /V— 5 — fA-) ^-=3f->] i/^a^^;V75> (0. 066g, 0. 22 
mmol) CON, N-^f;V*;W5K (1ml) flHRlCglFflft (O. 014 
10 g, 0. 2 2mmol). h y ^^A/T % 1/ ( 0 . 0 7 5ml, 0. 54 
mmol), 1 - t Ko^^VX h J7 TV -As (0. 03 Og, 0. 2 2 
mm ol) , 1 — ac^/u— 3 - ( 3 ' - v 5 ^ f;V7 5 7 fcVl^) #;V/j? ^ § 
K--m^(0. 0 4 3 g, 0. 22mmol) L7c 0 2N 

-ikmikV ^i>J±?kmm (o. 4 mi) £;&n;tTU3:ib<m#Lfct£, *.\^Mx. 

15 -r h/i^^/itst^^ i/i-c-3 mmm u ms^tK, ^o^tRt- 

gfe^b-C^TkM-t- h V ^t«Lfco ?«£^j£W*U #fffibfcg|#:&^ 

lt5: % N-c i s-3- [ (4-MJ7;i/tn^f;v-lH— 

yy'-A'— 5— fVV) jJ-dfV] a-^dfi^yVT-fe K (0. 0 6 7 g, 8 

20 9%) £#fc 0 

'H-NMR (DMSO- d 6 ) 5 ; 0. 9 3-1. 40 (4H, m) , 1. 
65-1. 85 (5H, m), 1. 94-2. 20 (2H, m), 3. 52 
-3. 73 (1H, m), 4. 45-4. 62 ( 1 H, m) , 7. 47 (l 
H, d, J = 9. 1Hz) , 7. 80 (1H, d, J = 9. 4Hz), 8. 
25 0 0 (1 H, s) , 1 3. 4 2 (1H, s) . 

^ WJ 7 6 4 

N-c i s-3- [ (4 - M) 7/>to ^ f/U- 1 H-^f 5 -/f 
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1 H — NMR (DMSO-d 6 ) 5 ; 0. 94 ( 1 H, d , J = 7. 6 
Hz) , 1. 0 2- 1. 3 8 (4H, m) , 1. 6 7- 1. 8 0 (2H, 
m), 1. 95-2. 15 ( 4 H, m) , 3. 57-3. 75 (1H, m) , 
5 4. 45-4. 60 (1H m), 7. 47 (1H, d, J = 9. 1Hz), 
7. 80 (1H, d, J = 9. 4 Hz), 8. 00 (1H, s) , 13. 4 
2 (1H, s) . 
mifcM 7 6 5 

N— x-^Jls— N — c i s — 3— [ (4- MJ7/^o^f-;U-lH — f^^y'— 

10 /P- 5 —4 A?) V] tr^drvVl'T 5 :/(D^J# 

Tk^bU ^!^^TyV5 — (0. 0 2 0g, 0. 54mmol) (O'r h =7 t 
Ko77> (3ml) 5»«?KU:, 1 6Tl#fcN- c i s-3- [ (4-h 

!/7^tn^^-lH — r ^^V—tV— 5 — (VP) J^^ri/] ^'>*:a^S/A'7' 
i?^TSK(0. 0 6 2 g, 0. 18mmol) fc&D;*., *DSKOBfcbT7 I^IRHt 

15 ^Lfc 0 if^Tk^t^U, 7k (0. 0 2ml) % 2 N-7K^k^ h V V A7K 
^ (0. 04ml) „ 7jc (0. 08ml) ©JiR«T bfcO^ 4S^£-fe^ 
^ «it«J Ufco y 7^ <7vi^ o-^h^^^^- (g^gfeai^/ h y 

^^7 5>-=2 0 : 1) T^tBi-§ri^J;«9»i^U, N-^^-N- 
c i s-3- [ (.4-b]}-y^u^^jU-lH-4^yy-)U~5-^jU) Jr 

20 3-;/] ^i7a^.^V7VT5^ (2 7. 8mg, 4 7%) £#fc 0 
Hk^C : 1 5 8~1 6 3°C 

mMW7 6 5<7X&^;i^CTSJ&<HtV\ ^T^i-«^ij7 6 6(D{k&m%: 
^LfCo <&U HJfcM 7 6 4 T'#fcN- c i s-3 - [ (4 - h y ~7 )V0rvi * 
3- A*- 1 H-- -T 7V— 5 — <7W) i/ J ?D^^;i/7°n^>'7$ K 

25 £I?!0|8|.K:fflv^c o 

jUifcM 7 6 6 

N-:7°t3 tvi^— n- c i s-3- [ (4- h y 77^c2^^7^— ih— r>^y" 

-/V- 5 — f;V) ^i/] p^v^KT 5: > 

IR (neat) cm -1 ; 1 5 04, 1 3 2 9, 1 2 3 4, 1 1 1 9, 1 
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0 3 7, 9 0 3. 

mmm 7 6 7 

N, N-S^^vw-N— c i s-3 - [ (4- h V 7;Vta^f;V- 1 H-4 1/ 

5 MMM 5 8 7 T*#fe c i s-3 - [ (4 - hi) 7^tn^ 1H-^ is? 

^3f~>] n^dr->^T$ ^ (7 0 mg, 0. 2 4 
mm o 1 ) * J -A&m ( 1 . 0ml) {Cf^ ( 0 . 0 6 5ml) U 
C ^ 1 3 7 %*;VJ^ 7;vf fc KTktft ( 3 5 m g , 1. 2 mm o 1 ) £2)P?U ^ 

is.-? 2 B#Pfl**# bfc 0 #ct;i y TkiUte* !)fthy7A ( 7 o m g , l. i 

10 mmol) (Dt? J -jvmm (0. 5ml) ^Dx, M«$^Lfc. 

» i N~7kmt-r h v ?j*7kmm (o . 8mi) stap^^^u 

^;-/V=2 0 : 1 : 1) T^ttJi-?>-i^ct «9f»^U, N, N-i^^A— 
N-c i s-3 - [ (4 - hi) ^ f ;V- 1 H-^ 5 — { 

15 /V) ^-^r->] n^dr-V/KTS; ^ (4 8. 3 mg, 6 3%) &r#fc 0 

IR (neat) cm -1 ; 1508, 1329, 1236, 1115, 9 
0 1. 

WJ7 6 7 <DjjmzmzxzLfozm\ ^T^^-tmmm 7 6 s^t^^ 

Lfc 0 {fib, 5 8 6 "Cftlt trans-4- { [4- (by ~7 jVOrvi 

20 ^^/P) - 1 H-W ><?z/— 5--T/V] d^df--y->-T$ ^£JI 

gd«J 7 6 8 

N, N-v 5 ^ ^vV-N — trans-4- [ (4- h !) 7;PtP^f/V- 1 H- 

25 IR (neat) cm -1 ; 1506, 1327, 1236, 1188, 1 
120, 1052, 941, 902. 

mmm 7 6 9 

N-^y^-N-trans-4- [ — fy^y-^_ 5 
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MMW 4 0 8 T?#fc trans-4- [ (4-p< ^>U— 1 f ^S&V—JV— 
5 — IW) J^v'] ^B^S//U7?V (9 8mg, 0. 4 0mmol) <D ^ 
(2. 0ml) HlfEgfe (0. 0 6 0ml) £&!U ^^{^^X 
T;Vft F (8 5mg, 0. 8 0mmol) &MtL, 2 B#ra»#Lfc 0 & 

5 (C->T/7k^k*^^-^ h U (30mg, 0. 48mmol) (D*$;— jV 

mm (o. 5 mi) &;ap*. N M.-c*nfc*#Lfc„ RjSttfciN-^iMb^-h 
y (o. 8mi) fcajjusat«r«*u Mit^^^y^^^ 

f^7$y=2 0 : 1) -CfiStUf SifclCJ: 5*W»U N ^vVv-N- 

10 trans-4- [ ( 4 ^vV— 1 H — < ^jfy—fr— 5 — lW) > 
^n^->;V7$y (4 5. 6 m g, 3 1%) £r#fc 0 

IR (neat) cm -1 ; 1452, 1232, 1099, 935, 80 
4, 7 4 4, 6 9 6. 

mMM7 6 9©^fe»CSpC-C^J5fi:SrfTV\ ^Ttc^i-||»J 7 7 0~7 8 1 <D 
15 4k&m%&f& Lfc Q 
HJS^J 7 7 0 

N- -N- t r a n s-4- [ 

As— 5 — -IW) Hr^-y\ S^P^^^/VX? > 
IR (neat) cm -1 ; 1 2 3 2, 1 1 0 1, 9 4 3, 8 0 0, 7 5 4. 
20 7 7 1 

N— (3—^ nD^y^V) — N— trans— 4— [ (4-^^V— 1 H — 
Isf^S—As— 5 — f /V) ^-=Srv-] -^n^W^V 

jtt^k : 134~137t 
HJfe^J 7 7 2 

25 N— (4 — # n n^i'vvt') — N— trans— 4— [ (4 — fvU— 1 H — i 
MA : 148-150^ 

mmm 773 

N- (3-^ h^i/'O&A') — N— trans-4- [ (4-^/1— 1 H- 
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iM : 150—153 °C 

mmm 774 

N- (4-^ h^v"<y^;l/) -N- trans-4- [ (4-^5v^- 1 H- 
MM : 176~178t 

mmm 775 

N- (3- hV •7AsHrxi**f'A^s*?fl/} -N— trans-4- [ (4~*=f- 
^-1H — f 5 — tVW) ^v-] ^p^->;1/7$> 

10 IR (neat) cm -1 ; 1508, 1327, 1120, 943, 80 
4, 7 0 2. 
%im\ 7 7 6 

N- (1, 3-^>^^^y-/U-5-W^^/U) -N-trans-4- 
[ ( 4 - ^ f ;V- 1 H-^f y^y-;V- 5 -^f;l/) ^ha^^j^ 
15 V 

IR (neat) cm -1 ; 1 2 4 7, 1 0 3 4, 9 2 8, 7 9 6. 
Hlfcfll 7 7 7 

N- trans-4- [ ( 4 - * ^;\>- 1 H ->f ^PS-A*— 5 --f yV) ^~dr 
v-] i^u-^v'A'— N — (tfy v 5 ^- 2— 4 7V*f-;V) T$.> 
20 IR (neat) cm -1 ; 1508, 1221, 1091, 941, 75 
6 . 

mmm 77s 

N- trans-4— [ (4-^=5^- 1 H — i 5-4^) Hr*r 

25 IR (neat) cm" 1 ; 1 5 0 8, 1 2 2 2, 1 0 9 1, 9 4 1, 7 5 
5. 

mmm 779 

N- trans-4 - [ (4 =f-j\>- 1 H-4 5 — Ol") 
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IR (neat) cm -1 ; 1558, 1222, 1095, 941, 79 
6. 

mmm 7 so 

N-^y^/V-N-t rans-4- [ (4 ^/V- 1 H — i ispV—fr— 

IR (neat) cm -1 ; 1236, 1 1 0 1, 935, 873, 790. 

^mm 7 8i 

N-7s^-N-trans-4- [ (4-yf;V-lH-^V^/-^- 
5 — i JV) $-*ri/l ^n^i/;V7 5y 
10 IR (neat) cm -1 ; 1508, 1 2 20, 1093, 940. 

mmm 7 8 2 

N-trans - {4- [ (4 - ^ 1 H-^{ 5 ^r^r 

MMM 4 0 8 trans-4- [ (4-^^/1— 1 < l/f^—sU— 

15 5— ^-=¥i/] i/^n^v/;l/7$y (9 8mg, 0. 4 0mmol) ON, 
N-^fM;^75 F (2ml) nyp/^^^^i (0. 0 

3 4 g , 0 . 4 0 mm o 1 ) % h V ^J^T 5^(0. 14ml, 1. 0 
mmol). l-tKn^yXM)7y-/l' (0. 0 5 4 g, 0. 4 0 
mm o 1 ) , 1 -zn^/U— 3 - ( 3 ' - v 5 ^ 5//p tVU) yfr/l^vM' $ 

20 ttfflfett(0.. 0 7 7 g, 0. 4 0mmol) SrJB^T«8l#bfc 0 2N 

-TR^by^^^TK^ (2ml) ^DitL«b<S#Lfcf, TK^P^LT^ 

25 5 ^ £ l£ «fc 9 , N-trans - {4- [ — t^^—jV— 
5—4 A*) ^-=¥->] v-i> a— i/^ a^u^i/^/P/J^v'T?: F (115 
m g , 9 2%) £r#7b 0 

a H — NMR (DMSO-d 6 ) 6;0. 55-0. 67 (4H, m), 1. 
15-1. 32 (2H, m), 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m) , 1. 95-2. 06 (2H m), 2. 36 (3 

H, s) , 3. 50-3. 65 (1 H, m) , 3. 97-4. 09 (1H 
m) , 7. 1 2 (1H, d, J = 9. 0 Hz) , 7. 27 (1H, d, J 
= 9. 0Hz) , 8. 00 (1H, s) , 12. 84 (1H, s) . 

5 mmm 7 8 2 <D^m^m^xR^n^\ ^xT^-rmmm 7 8 3-7 8 7© 
mmm 7 8 3 

N— trans - {4- [ (4-**f-/V- 1 H — < Is 5—4 A>) ^ 

ix] is? u^^is/V] v'^n^V^y^/^drv'T? K 
10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 13-1. 30 (2H, m) , 

I. 36-1. 73 (11 H, m), 1. 74-1. 85 (2H, m), 1. 
9 5-2. 0 6 (2H, m) , 2. 36 ( 3 H, s) , 3. 46-3. 65 

(1H, m) , 3. 95-4. 07 ( 1 H, m) , 7. 12 (1H, d, J 
= 9. OHz) , 7. 27 (1H, d, J = 9. 0Hz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz) , 8. 00 (1H, s) , 12. 85 (1H, s) . 
MMM 7 8 4 

2 — * h=3rf-N- trans - {4- [ 1 H — < Is&^J — As— 

$-$-is~] isfv^isM T±hT5. K 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 6 - 1. 5 3 (4H, m) , 

20 1. 70-1. 81 (2 H, m), 1. 90-2. 06 (2 H, m), 2. 
37 (3H, s) , 3. 27 (3H, s) , 3. 5 8- 3. 7 0 (1H, 
m), 3. 7 5 (2 H, s) , 3. 9 5-4. 03 (1H, m) , 7. 1 
1 (1H, d, J = 8. 8 Hz) , 7. 27 ( 1 H, d, J = 8. 6Hz) , 
7. 56 (1H, d, J = 8. OHz) , 8. 00 ( 1 H, s) , 12. 8 

25 6 (1H, s) . 

mmm 7 8 5 

N- trans - {4- [ (4-^^/V- 1 H— { Isf^-sU- 5 -4 )V) ir^r 

is] is*u^^-isM rf7t Ko77V- 2-%/U7$3cisT$ K 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 17-1. 55 (4H, m) , 



WO 02/100833 PCT/JP02/05609 

372 

1. 69-1. 86 (5H, m) , 1. 96-2. 16 (3H, m), 2. 
37 (3H, s) , 3. 5 2-3. 6 8 (1H, m) , 3. 68-3. 80 
(1H, m) , 3. 80-3. 90 (1H, m), 3. 90-4. 02 (1 

H, m) , 4. 11-4. 18 ( 1 H, m) , 7. 11 (1H, d, J = 8 . 
5 8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 50 (1H, 

d, J = 8. 3 Hz) , 8. 00 (1H, s), 12. 86 (1H, s). 

mmm 7 8 6 

N-trans - {4- [ (4-yf/l/-lH-^^y-^-5 — (M 

10 1 H-NMR (DMSO-d 6 ) 6 ; 1. 14-1. 31 (2H, m) , 

I. 39-1. 55 (2H, m) , 1. 75-1. 87 (2H, m) , 1. 
8 7-2. 0 6 (4H, m) , 2. 37 (3H, s) , 2. 80-2. 92 

(1H, m) , 3. 5 0-3. 7 3 (4H, m) , 3. 8 1 ( 1 H, t, J 
= 8. 1Hz), 3. 95-4. 06 (1 H, m) , 4. 11-4. 18 
15 (1H, m) , 7. 12 (1H, d, J = 8. 8Hz) , 7. 27 ( 1 H, 
d, J = 8. 8Hz) , 7. 82 (1H, d, J = 8. 3Hz) , 8. 00 
(1H, s), 12. 85 (1H, s) . 

mmm 7 8 7 

2-^f;V7^ / — N— trans - {4- [ (4-^^/1^- 1 H-fy^ 
20 —Jly— 5 — f jU) ^-^i/] w^^i/As) 7tf75 K 

'H-NMR (DMSO-d 6 ) 5 ; 1. 2 2- 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m) , 1. 91-2. 04 (2H, m), 2. 

14 (6H, s) , 2. 37 (3H, s) , 2. 80 (2H, s) , 3. 

55-3. 70 ( 1 H, m), 3. 95-4. 06 (1H, m), 7. 11 
25 (1H, d, J = 9. OHz), 7. 27 ( 1 H, d, J = 8. 8Hz), 8. 

00 (1H, s) , 12. 86(1 H, s). 

m-mm 7 8 8 

N — >'^C3^ 0 n yZAst^jV— N- trans— 4 — [ (4 - * *f-A/— 1 H— f ^ 
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ft.^kV^VJxT/l'K—VJ* (0. 0 4 0 g, 1. lmmo 1) <D=r Y=7 1 K 
(2ml) mmm^s MMM 3 5 «N- trans- { 4 - [ (4 
-^f/l'-lH — fy^/-;V-5 — f;V) ^-=¥i/] ^?uy 
cr^^/i^^TS: F (0. 1 08g, 0. 3 5 mm o 1 ) £#nx., MMiffc 
5 LT7»m#byt 0 ^^tR?^T^*PL, 7jc (0. 0 2ml) % 2N-7»fc 
•T h V $ AtK^^ (0. 04ml) „ tK (0. 08ml) (DjlR^T Lt©^, 

-^^/M^^/ b 1/ ^*f-)\>7 % ^= 5:15:1) -^#-^.5 ~ t K X K> IS 
^b, N - d /p f N- t r a n s - 4 - [ 

10 — -T ^/^y-A'- 5 — TA-) ^-^rv'] -y^D/sdf-^vj^y (82. 3mg, 8 
0%) £r#7t 0 
MM : 132~134t; 

*W0 7 8 8©*fefc?C«^fTl\ ^T|r^tHi^j7 8 9©^^^ 
^£fcbfc 0 {lU »J7 8 3t#fcN-t rans- {4- [ 

^JfeM 7 8 9 

N — is? n-^^^/lx^^p-N— trans-4- [ (4 — 1 H--T 
/V— 5 — >T/l/) i-^rv'] ^D^^>/V7 5y 
20 : 1 8 0 °C 

mmm7 8 8 <Dxmzm\^x%ij&%ft\,\ ^t^-t^»J7 9 oco^m^ 

-S-J&bfc 0 <S_U ^W(17 8 4t'#fc2-^ h*i/-N- trans - {4- 
[ (4-^f^-lH-'^^-;l — 5 — <JV) yt^fl n-v.dr>vW 7 

25 MMffl 7 9 0 

N- (2-^ h=¥~>cc^A) -N- trans-4- [ (4-^5vV— 1 
y^/-;V- 5 — f» ^^^J i/^ 5 >- 

IR (neat) cm -1 ; 1 5 0 8, 1 2 2 0, 1 0 9 3, 9 4 1. 
*»J7 8 8^feic:2ibTS/^^tfV\ ^TI-'Tt^»j7 9 KDi^m^ 
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^J&Lfc {S.U mW.m 7 8 5 -C#fcN- trans - {4- [ (4 

1 H-Jlsjf 5-^Jl>) /}>7tKn77V 

- 2 -#/1^3->T $ K£M-^JlV^c 0 
§H»|7 9 1 

5 N- t r a n s - { 4 - [ (4 fjV- 1 H f is-PS-fr- 5 -^/V) ^ 

v-] ->^u^drV/W -N— (7" t 

IR (neat) cm -1 ; 1 5 0 8, 1 2 2 0, 1 0 7 2, 9 4 1. 

mMmi 8 8®^fet$i:T5JSiffTV\ vxv\z.^$m®\i 9 2^b^^ 

^J#Lfc 0 {Bb, »j7 8 6t#fcN-trans- {4- [ (4-p^l— 
10 1 H—yfisfS—su— 5 — fyt/) iy^u^^r-yju] rF^tKny^y 

- 3 -tfyw^VT =• K^^^ffiv^fco 

7 9 2 

N-trans - {4 - [ (4-^ ?VV- 1 H — f isf^-tV- 5 — < ?V) Jr*r 
15 IR (neat) cm" 1 ; 1508, 1223, 1092, 943. 

mnm 793 

* ^VV 3-({trans-4-[ (4 1 H — f 5 - 

HHMA 4 0 8 -e#fc trans-4- [ (4-^ 1H-- f ><*?y— yV— 
20 5--1VW ^-=3r-y] v-i? ti^^S/^T^ > (9 8. lmg, 0. 4 0 mm o 1 ) , 
y^^!/;^f;L- (43mg, 0. 5 0mmol), 7^/-^ (2. 0 
ml) 0^^)^5 0°C-e6B#ra«#Lfc o l§$:&^fcU «W#3& v- y # 
<$Ot-# 7^^nv^77^- (ft^^^vl'-^I^^^vl'/ h y ^^Vi'T 5 V= 

2 0:1) X*mi#-i-Z>Z.k\c£ V 3- ( {trans-4- [ (4-* 
25 f;u-iH-^y^/-;v-5-f;i') ^=¥i/] 5^n^F->vW 757) 7n 

v-Vrc- b (12 1 mg, 9 1%) Sr#fc 0 

'H-NMR (DMSO-d 6 ) 5 ; 0. 95-1. 13 ( 2 H, m) , 
1. 3 2 — 1. 6 0 (3H, m) , 1. 9 0-2. 0 2 (4H, m) , 2. 
30-2. 45 (5H, m) , 2. 58-2. 67 (2H, s), 3. 57 
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(3H, s) , 3. 9 6-4. 0 7 ( 1 H, m) , 7. 10 (1H, d, 

J = 9. 0Hz) , 7. 2 6 (1H, d, J = 8. 8Hz) , 7. 99 (l 
H, s) , 1 2. 8 4 (1H, s) . 

mmm 794 

5 4-^fvV— 5 — [ ( t r a n s - 4-lf n U v?V- 1 — ^T/Piy^ n^driyyix) 
ttf] - 1 H — f ^^V-;V©-g*j£ 

(a) trans-4— [ (4 — y^^/U— 1 — 7" t Fo- 2H- t°7^ — 
2 — f/l^-lH — r^^^-/l— 5 — f/t-) sf-^vO n-^drv'^T5 >-<^-a- 

10 Hife#j4 0 8 -e#fc trans-4- [ (4 5vW- 1 H-^f 

5-^f/V) ^nA^j^y (2 4 5mg, 1. 0 0 mm o 1 ) , 

p- h^^^J^^m^V *J=-$J* (5 0mg, 0. 2 0mmol) , p- 
h/ls3L>X/\sslsl/m— 7KfP^) (3 8 0mg, 2. OOmmol) , N-^^vHf 
n y Ky ( 5 . Oml) <Dm&m& 9 0 "CC 1 3 ^mmW bfco SJS^K 1 N - 

15 7k@HW" M> !7 AtK^^ (3 0ml) ^Px.. ^nn*;VA (2 0ml) T*2[ll 

y^y-;v/fy^7^= 20:1:1) ^ <t v mm b 

trans — 4- C (4-^f;V-l-fh7t Kd- 2H-t°^^-2 — f/U 
20 -1H — f 5— f/V) tf-dfV] v^n-^vvVTi-^ (2 15mg, 
6 5%) 3r#fc 0 

1 H — NMR (CDC1 3 ) 6; 1. 08-2. 20 (12 H, m), 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (1H, m), 3. 68 
-3. 80 (1H, m) , 3. 9 2-4. 0 7 (2H, m) , 5. 66 (1 
25 H, dd, J = 9. 4Hz, 2. 6Hz), 7. 10 (1H, d, J = 9. 0 
Hz), 7. 34 (1H, d, J = 9. 2Hz), 7. 97 (1H, s). 

(b) 4-;*9vW- 5- [ (t r a n s -4-lf n y l -^/b^a^ 
^rv^/l/) 2f"3riy] -l-fh7t KD-2H-f7y-2-^^-lH — f >^ 
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trans-4- [ (4 — — 1 —T f7t Kn — 2 H— bf ^ is— 2 — -f 
! 5 — f ^-^o/] ^ n^^7^ (10 6 

mg, 0. 3 2 1mmol), 1, (6 9. 3mg, 0. 

3 2 1 mmo 1 ) , ^®?7J V $ J* (llOmg, 0. 8 0 mm o 1 ) , N, 
5 N-^Wtf7$ K (2. 0 m 1 ) <D*i^« 8 O'C"? 2 B#R9i*#Lfc 0 
KJEtffcfJ: 1 N-TklWb-^ h y £ AzMS^ (20ml) ^ip^ N ^nn afcyl^ ( 2 
Oml) T'2HJttfcBL-fc 0 «v^i/!)i,r^M> *«ftB L263fe»JR^Sr 

^/@^^^vV/ h !) ^f^7 5 ls = 2 0:4 0:3) ^^^5 rtti 9 ft 
10 !L4-^^-5- [ ( t r a n s - 4 - t'D y i?y- 1 -^f^->^ ^ 
AO t^v'] - 1 -r h 7 t Kd - 2 H- t°7 y- 2 -- 1 H-^ y^/- 
A (67. 1 m g , 55%) £#7c 0 

1 H — NMR (CDC1 8 ) 6 ; 0. 7 5-2. 2 0 ( 1 6 H, m) , 2. 
43-2. 65 (9H, m), 3. 68-3. 80 (1H, m), 3. 92 
15 -4. 0 7 (2 H, m) , 5. 62-5. 68 (1H, m), 7. 10(1 
H, d, J=9. 0Hz) , 7. 34 ( 1 H, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

( c) 4 —tf-jU— 5— [(trans— 4-t°nU 1 —- f/Vi^ 

^>A) ^drv"] -lH--fy^/-;W^ 

20 4-7<^A- 5 - [ (trans -4-t'a J) — 1 — -T/V^^ 

A) ^v'] - l-7h7fcKn-2H-t°7y-2 — f^-lH — f>^V- 
^ (6 2. lmg, 0. 16 2mmol), 4Nit/mt^R (2. 0 
ml) , 4 y^vs*; -/V (2. Oml) (^^St^UTT* 4 B#WSI# Ufc 0 
MSr^iUMiC 1 N-7X^k-7- r- y AtR^ (20ml) £AQ;t, H^rc 

25 ^A (20ml) -C2[HlttliJLfc 0 «v^>/t>A«t, 

#j#t#i ^ > y 7} <7vvtj ^A^n-^b^^^^- (^^ -f- is/mm^^^/ v y ^ 

^AT $ >-= 2 0 : 4 0 : 3) -C^trJ-f"5 i £ J; 9 HSL4 — ^ =}-jV— 5 — 
[ (trans-4 - t°ay 1 — -fA^ v^^^/V) - 1 H- 

-fy^-yl' (2 8. 3mg, 5 8%) 
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IR (neat) cm -1 ; 1 5 0 6, 1 2 1 7, 1 0 9 7, 9 4 1. 

7 9 5~mmm8 0 2(D^m^^tc o fc*ru it«4 1 oT*#fcc i s 

-4- [ (4-^;V-lH--f^^/-;V-5 — CAO ah¥$/] v^u-^IJ- 
7 9 5 

N- {c i s-4- [ — < )\>- 5— ( 

(a) N- {c i s 4- [ (4-^^A—lH f jV- 5 f 

10 A-) ^-^-v-] u^af-vvW -^^^^r? K 

MS :m/z = 3 3 0 (M+ 1 ) 

(b) N- {c i s 4- [ (4-^ 5vV<- 1 JV- 5 T 

;V) 3r^~>] v';? u^^vvW -N-^y^;V7^y 

IR (neat) cm" 1 ; 2933, 2852, 1225, 1095, 9 
15 3 9,7 8 7. 
Hii 7 9 6 

N— fy^/P-N- {c i s-4- [ (4-^f;V-lH-^y^;V-5 
— f/v) ;*-=^>] i/^n^V/v} 7 5^©M 

(a) 2-^^-^-N- {c i s-4- [ (4-^f;V-lH-^^/-;V 
20 — 5— -fA-) ^n^^iwW ^daVT^ K 

MS : m/z = 3 16 (M+ 1) 

(b) N-^y^'f/P-N- {c i s-4- [ — i^tflT 
—A— 5 — fA) ^^vO v'^n^^v'/^} 75> 

IR (neat) cm" 1 ; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53, 943, 796. 
MMffl 7 9 7 

N- (2-y< hdrv-m^vix) — N— { c i s - 4- [ (4-^fVl— 1 H — -Y ^ 
(a ) 2 h=5f->-N- { c i s-4- [ (4-^ 1 H-fyy/- 



WO 02/100833 PCT/JP02/05609 

37.8 

A— 5 —- YAO t^E-v'] i/fu^^-ls/l'} T±hT$ K 
MS : m/z = 3 18 (M+ 1 ) 

(b) N- (2-^ h^S^^A) — N— {c i s-4- [ (4-^A-l 
H — (I/?:/— A- 5 — fA) d-dp-i/] v^n^^v-A} 75V 
5 'H-NMR (CDC 1 3 ) 6 ; 1. 5 4- 1. 7 8 (8H, m) , 2. 

0 3-2. 0 7 (2H, m) , 2. 49 (3H, s) , 2. 60 (1H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, J = 5. 2Hz), 3. 70 ( 1 H, m) , 4. 36 
(1H, m), 7. 08 (1H, d, J = 8. 8Hz), 7. 24 (1H, 

10 d, J = 8. 8Hz) , 8. 01 (1H, d, J = 0. 92Hz). 
MMM 7 9 8 

N- (i/^D/nW^) -N- (cis-4- [ (4-^f/P-lH->f 
Is & "J*— As— 5 — f A) i/^ n^f-^A-} T 5 l/<Di^$L 

(a) N— {c i s — 4- [ (4-^f/l/-lH — f >^y-;V-5-^;V) 

MS : m/z = 3 14 (M+ 1 ) 

(b) N— <cy?xizfxi fc'A^A) — N— {c i s-4- [ (4-^A- 

1 H-NMR (CDC 1 3 ) 5; 0. 11-0. 16(2 H, m) , 0. 
20 4 4 - 0 . 5 2 ( 2H, m) , 1. 0 1 (1H, m) , 1. 53-1. 78 

(6H, m) , 2. 0 2-2. 0 7 (2H, m) , 2. 46 ( 3 H, s) , 

2. 55 (2H, d, J = 7. OHz) , 2. 61-2. 68 ( 1 H, m) , 

4. 34 (1H, m) , 7. 05 (1H, d, J = 8. 9Hz), 7. 24 
(1H, d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

25 7 9 9 

N- (is? P' / <yf-/l'^ ^A) -N- {c i s— 4- [ f 
(a) N- {c i s-4- [ — f >^ — A— 5 — f A) 
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M S : m/ z = 3 4 2 (M+ 1 ) 
(b) N— (v^p^^/I^tM^) — N— {c i s-4- [ (4-^^^- 
1H- fi^^V— /U- 5— f/l") 2Mr->] S^n^S/vW T 5 
IR (neat) cm -1 ; 2 9 2 9, 2 8 6 2, 1 2 2 3, 1 0 9 0, 9 
5 39,91 4,795. 

Mmm 8oo 

N- {c i s-4- [ (4-^9vP- 1 H — f ;V- 5 — fAO 

v^u^vvW -N- (rh7t Kn77^-2 — C^tVv) T 5 

(a) N-{cis-4-[ (4 - ^ 1 H-^ 5 --f ;V) 
10 ^-^rv'] i>"? n^df-vvW f Kn77>'-2-^/l/#^t5 K 

M S : va/ z = 3 4 4 (M+ 1 ) 

(b) N- (cis-4- [ (4-^^-lH-^f>^/- ^-5-^^) 
^-^iy] ~>^d^^ri//V} -N- (rf7t Kn77y-2-^/Mf;V) 75 
>- 

15 1 H — NMR (CDC 1 3 ) 5 ; 1. 5 0-1. 8 0 (7H, m) , 1. 
83-2. 07 (5H, m), 2. 48 (3H, s), 2. 56-2. 63 
(1H, a) , 2. 68 (1H, dd, J = 12, 8. 0Hz), 2. 79 
(1H, dd, J = 12, 3. 8Hz), 3. 73-3. 80 ( 1 H, m) , 
3. 84-3. 91 (1H, m), 4. 00-4. 08 (1H, m), 4. 
20 3 4 (1H, m) , 7. 07 (1H, d, J = 8. 9Hz), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 ( 1 H, d, J = 0. 92Hz) . 

mwms o i 

N- {c i s-4- [ (4-^f;t,-iH-^y^/-;V-5 — (As) xf-=^>] 
->i7 n^^-^A-} -N— ("7- Y"7 t Ko 7 =7 I/- 3 7;y©^ 
25 (a) N- {cis-4- [ (4 - ^ f ;V- 1 H-f 5 - ^f;V) 

MS : m/ z = 3 4 4 (M+ 1) 

(b) N- {cis-4- [ (4-^/V- 1 H — f V^^-A- 5-^7W) 
^^vO n-vdfvvW -N- (7f7tKn77y-3-'f/M^) 75 
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>• 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 5-1. 7 5 (7H, m) , 2 . 
02-2. 13 ( 3 H, m) , 2. 33-2. 45 ( 1 H, m) , 2. 4 9 

(3H, s), 2. 53-2. 63 ( 1 H, m) , 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 ( 1 H, dd, J = 8. 4, 6. 1Hz) , 3. 
72-3. 79 (1H, m) , 3. 84-3. 95 (1H, m), 4. 32 

(1H, m) , 7. 07 (1H, d, J = 8. 9Hz) , 7. 24 ( 1 H, 
d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

mmm 8 02 

10 N— ^^vVV-N- {c i s-4— [ (4-^f/V-lH-^y^-;l/-5- 

(a) N- {c i s-4- [ (4-^f;V-lH — fyy^;V-5 — (M 

MS : m/z = 3 5 0 (M+ 1 ) 
15 (b) N-^^-v^/V-N- {c i s-4— [ (4-^f;V-lH-^f>y/- 

1 H — NMR (CDC I 3 ) S ; 1. 5 4- 1. 8 3 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 66 ( 1 H, 
m) , 3. 6 9 (1H, m) , 3. 87 (2H, s) , 4. 33 (1H, 
20 m) , 7. 08 (1H, d, J =9. 0Hz) , 7. 22 ( 1 H, d, J = 
9. 0Hz), 7. 22-7. 39 (5H, m) , 8. 02 (1H, d, J 
= 0. 9 2H z) . 

mmm4 2 3 (D^m\mcxn^\ wr^^mMms 0 s-nmms 0 7 

(Dft&Qo Sr^fft Ufc 0 fcfc U lfe»J 4 10 c i s-4 - [ ( 4 - ^ 5vV 

25 - 1H — 0'^y-/V-5-^7V) i/fv^y-^TSils&mi&fcm^ 

§H»!j 8 0 3 

N— (2-^Pa^i/;l/) — N— {c i s-4- [ (4-^f/V-lH-^fy 
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1 H — NMR (CDC 1 3 ) 5 ; 1. 5 6-1. 6 5 (2H, m) , 1. 

7 3-1. 8 3 (4H, m) , 2. 01-2. 10 (2H, m) , 2. 47 

(3H, s) , 2. 72 (1H, m) , 4. 00 (2H, s) , 4. 35 

(1H, m) , 7. 07 (1H, d, J = 9. 0Hz) , 7. 17 -7. 
5 5 0 (5H, m) , 8. 0 0 (1 H, s) . 

^■mm 8 0 4 

N— (3-i? n n^^vvvO — N— {c i s— 4— [ (4-/f;V-lH-^V 

/V- 5 — 4 )V) *y$ u^*r*/j>ls} T $ > 

1 H — NMR (CDC 1 3 ) 6 ; 1. 5 4-1. 7 7 (6H, m) , 2. 
10 02-2. 07 (2 H, m), 2. 4 8 (3H, s) , 2. 6 5 (1H, 
m) , 3. 8 4 (2H, s) , 4. 3 2 (1H, m) , 7. 0 6 (1H, 
d, J = 9. OHz) , 7. 19-7. 25 (4H, m) , 7. 35 ( 1 H, 
s) , 8. 02 (1H, d, J = 0. 92Hz) . 
8 0 5 

15 N- nn^<l/i//\s) — N— {c i s - 4 - [ ( 4 — p< "f-jV— lH-^f> 

*f^S— ;V— 5 -4 /is) ^-=¥->] n^^vvW 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 5-1. 7 5 ( 6 H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 51 (3H, s) , 2. 62 (1H, 
m) , 3. 82 (2H, s) , 4. 33 ( 1 H, m) , 7. 09 ( 1 H, 
20 d, J = 8. 9Hz) , 7. 24 (1H, d, J = 8. 9Hz) , 7. 29 
(4H, s) , 8. 03 (1H, d, J = 0. 55Hz) . 

mmm so 6 

N— (2-^y Wf-jls) -N- {c i s-4- [U-yf/P-lH — f 
5—4 ju) ^-df-->] i/^n^ -Zr-siV) 
25 'H-NMR (CDC 1 3 ) 5 ; 1. 5 9-1. 7 7 (6H, m) , 2. 
0 3-2. 0 8 (2H, m) , 2. 48 (3H, s) , 2. 66 (1H, 
m) , 3. 89 (2H, s) , 4. 36 (1H, m) , 6. 21 (1H, 
d, J = 3. 1Hz) , 6. 32 (1H, m) , 7. 08 (1H, d, J = 
9. OHz) , 7. 24 (1H, d, J = 9. OHz) , 7. 37 (1H, 
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m) , 8. 0 1 (1 H, s) . 

mmm 8 o 7 

N- {cis-4- [ 1 H — f^^y— /U— 5—^/1") ^"=¥^] 

n^dri/ylx} -N- (J-a^ls- 2 --f /l^ 75^ 
5 1 H — NMR (CDC 1 3 ) 5 ; 1. 5 4-1. 77 (6H, m) , 2. 
02-2. 08 (2H, m), 2. 49 ( 3 H, s), 2. 72 (1H, 
m), 4. 0 8 (2 H, s) , 4. 3 4 (1H, m) , 6. 95-6. 9 
7 (2H, m) , 7. 08 (1H, d, J = 9. OHz) , 7. 20-7. 
25 (2H, m) , 8. 02 ( 1 H, d," J = l. 1Hz) . 
io mMM 8 0 8 

N- (2-7^^-u^O-v?^) — N— {c i s— 4- [ (4-^^-/1^-1 H — f 

1 H — NMR (CDC 1 3 ) 6 ; 1. 5 4-1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 ( 3 H, s) , 2. 63 (1H, 
15 m) , 3. 9 2 (2H, s) , 4. 3 3 (1H, m) , 7. 0 0-7. 1 
3 (3H, m) , 7. 20-7. 27 (2H, m) , 7. 37 (1H, dt 
-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J = 0. 92 
Hz) . 

8 0 9 

20 N— (3-7^^-n^Ov?^) -N- {c i s-4- [ (4-^A—lH-^ 

1 H — NMR (CDC 1 a ) 5 ; 1. 54-1. 76 (6H, m), 2. 
01-2. 08 (2H, m) , 2. 49 (3H, s) , 2. 64 (1H, 
m), 3. 86 (2H, s), 4. 32 ( 1 H, m) , 6. 93 (1H, 
25 m), 7. 05-7. 12 (3H, m) , 7. 20-7. 31 (2H, m), 
8. 0 3 (1 H, d, J =0. 9 2Hz) . 

mmm sio 

N- (4-7 ;\s$-v^.isV>jV) -N- {c i s-4- [ (4-^f;V-lH--f 
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1 H — NMR (CDC 1 3 ) 5 ; 1. 5 3-1. 8 0 (6H, m) , 2. 
0 2-2. 0 7 (2H, m) , 2. 47 (3H, s) , 2. 68 ( 1 H, 
m) , 3. 87 (2H, s) , 4. 33 (1H, m) , 6. 96-7. 0 
6 (3H, m), 7. 22 (1H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2H, m) , 8. 00 (1H, d, J = 0. 92Hz) . 

N- (2-^ b^rv^^vW) -N- {cis-4- [ (4-^;l/-lHW 

IR (neat) cm -1 ; 2943, 1497, 1250, 1227, 1 
10 126, 941, 752. 

mmm si 2 

N- (3-p< h^-is^fitM -N- {c i s-4- [ (4-^/V-lH — f 

IR (neat) cm -1 ; 2 9 3 9, 1 2 6 5, 1 2 2 1, 1 0 3 9, 9 
15 4 1,7 8 5. 

mmms 1 3 

N- (4-* b^>~<>->>AO -N- { c i s-4- [ (4-^9vV- 1 H-4 

IR (neat) cm -1 ; 2945, 1508, 1250, 941, 75 
20 O. 

»J4 5 5<D#^C*CTfT&V\ J^T^1"lllfc#iJ 8 14,81 5©j^ 

m*^i& ufe 0 tc tc u mmm 410 -c#fc - 4 - c ( 4 - ^ 1 h - 

7^1 o 

25 mMm 814 

3, 3, 3- b y ^yV^-n-N- { c i s -4- [ (4-^^vl — lH-^>^ 

MS : m/z = 3 5 6 (M+ 1 ) 
^ife^J 8 15 
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2- -N- {c i s - 4 — [ (4-^;V-lH — fy^/ 

MS : m/z = 3 9 4 (M+ 1 ) 
£%0!f8 1 6 

5 4— y-^/l'— 5 — [ (4-^7^]) >- c i s — 4-4 vx^^x/jV) ^r^- 
is] - 1 H--f /V • ^^co^ 

(a) 2- |ci s-4- [ (4-y ^/V- 1 -T h7k KP-2H-t°7y 

-2--T/W-1H — i l/-*f-J—/V- jV) o-^=^>viy} -1H 

3 (2H) -^^(D^jjfc 

10 2- {ci s-4- [ (4-^^V- 1 H — ( 5 —4 /V) ^df- 

i/y a-.df- v-^} - 1 h — r y-r y k— ^- 1 , 3 ( 2 h) - ( 1 0 

Omg, O. 2 66omol) ©fh?tKn75y (2. 7ml) »(C3, 
4-^kKP-2H-fc7y (3 6 ju 1 , 0. 3 9 9mmol) ,M p 
— h/Vrc^^/^y^ . — 7fcfD#r (15 mg, 0. 0 6 9 mm o 1 ) £r#P;t 

2- { c i s - 4- [ (4-y^V-l h7t Kn-2H-fc°7?^-2-^ 

3 (2H) -v^y (9 9. 6mg, 8 2%) £#fc 0 
20 (b) c i s-4- [ (4-^^-l-rf7tKo-2H-t°7y-2- 
4^- 1 H — f l/Jf-J'—jV- 5 — <f yl/) ^-^ri/] i/^ P^drif^T $ 

2- { c i s-4- [ {4—^^-)V- l —7^ y^M Ko-2H - fc°y V— 2 - 
^;V-1H — f ^yy— }V- 5 — -fA-) ^-=^v-] ->;7 n^^rvvl/} — 1H — f y 
-O-F— A — 1, 3 (2H) -v/ty (9 5. 5mg, 0. 2 0 8mmol) t 
25 3 0% y 'f-A'T 5 V-oi^ y — ^ft ( 5 . 0ml) (DM&Wi&jmmmffiT 2 

tti) TiMU c i s-4- [ (4-y^/l— 1-^h^t KD-2H-t°^^ 
-2 — f/P- 1 H-4 yyV— /P— 5 — { jV) ^-^rv'] y7n^drfy7$y 
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(6 0. 4m g, 8 8%) &#fc 0 

(c) 4 — J- J-jV— 5 - [ (4 y ^— c i s — 4 — f /US/^ n^dfv' 

A) *^f-*>] h7t KP-2H-t°7>'-2 — r^-lH-^^/- 

5 c i s — 4 — [ (4 — ^ 1 -7- t Kn-2 H- t°^^- 2 — A— 

lH--fy^/-;l/-5-^;V) J**^] u-^I^T 5: 1/ (2 0 0mg,, 
0. 6 0 7mmol) ON, N-v'^fyV^yUAT^ K (4. 0 ml) 
fcf^-2-^a^-Ji^7V^— (7 6. 4/il, 0. 6 0 7 mm o 1 ) % 
&ifc&y!>.k (2 5 2mg, 1. 8 2mmol) SrJP*. 8 0^7*6 l*IHMRJW*J^ 

— 5— [ (4 — ^-yv* y ^— c i 5-4-^^70^^-^) ^^rv'] — 1 — 

f h7t Kn-2H-t'7y-2-^V-lH r l^^V— )V ( 1 8 6mg , 7 

7%) £r#fc 0 

15 (d) 4 — ^fyl'— 5 — [ (4 -^Vxh y c i s — 4 — f yVv-;7 nt^df- 



4 - 7< "f'fV— 5 — [ ( 4 — =EyU* y i/- c i s — 4 — < S/vV) 
-l-ff7t Kn-2H-t°^^-2 — fVl — 1H — fy?-/— /V (1 
8 6mg, 0. 46 5mmol) 02-7 , n/V-^ (4. Oml) gf|;4N 
20 — tttfb**— (4. Oml, 16mmol) Sr*D 2 4 ^ppg<ft 

[ (4 — ^jVfc y c i s — 4— ^Asi/? vt^3ci/jV) Xr^Ss] — 1H — f > 
#-J—As • igil ( 1 4 9 m g , 9 1%) £#7c 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1.56 (2H, m) , 1. 80 
25 -2. 08 (6H, m), 2. 45 (3H, s), 3. 08-3. 15 (2 
H, m), 3. 24 ( 1 H. m) , 3. 42 (2H, d-1 ike, J = 1 
2. 1Hz) , 3. 8 5-3. 9 8 (4H, m) , 4. 48 ( 1 H, m) , 
7. 12 (1H, d, J = 8. 9Hz) , 7. 29 (1H, d, J=8. 9H 
z) , 8. 02 (1H, d, J=0. 92Hz) , 10. 97 (1H, br 
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s) . 

mmm4 2 3(D^m\^mzxn^\ siTi^-tmnms 17,81 8©^ 
m%£>j$Ltc 0 fcfcu, mmme 9 3tiifc C i s -5 - c o-r^^a 

5 ^bfCo 

miMrn 8 1 7 

c i s-5- { [3- Ky^75 7) v^n^^vW-] Jr*c^} - 1 H — f 

IR (neat) cm- 1 ; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3, 1 

10 236, 1028, 945, 750. 
MMM 8 18 

c i s-5- { [3- (^^;V75 7) i/^n— dp^/V] t^v^} - 1 f 

ls#"S— /V- 4 hi) 

IR (neat) cm -1 ; 2937, 2218, 1498, 1311, 1 

15 242, 1022, 947, 795. 

mmm 8 1 9 

2-^^/l—N- {c i s-3- [ (4-^f;l/-lH-^fy^^-5-^ 

^W(|4 1 1 c i s - 3 - [ (4 - ^ gvl'- 1 H-W ZsjTV—fl'— 5 - 

20 tf-^rS/] ^P^fy7^y©-{|^| (lOOmg, 0. 35 

mmo 1) ©N, N-^f/P*M7n* (5ml) i&JK'HJX yf&Sfc (3 
6. 2//L, 0. 3 9mmol) N l-x^-3- (3' -^^75/7" 
nt'AO K--Sti (74. 8m g, 0. 3 9 mm o 1 ) % tK 

o^y^MJ7^ (5 2. 8mg, 0. 3 9mmo 1) ^ilh'MJxf 
25 />T$> (0. 18ml, 1. 2 8 mm o 1 ) %j]Qx., M-i-T?«^£|2 Lfc G 
KfcWLlzgm^-?-^, TR^iP^-t^-ia^S^^^- h^vco- (1/ 

1) -e2lHj;tetBU t&fP«ii7KT^^^7Km^^^!7AT^^Lfc 0 ^ 

/^Z3i5vv= i/i ~0/l TittH) -C'tit^rticj;^ 2-^^wn 
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- {c i s-3- [ (4-^f;v-iH-^y^;v-5-^f/v) 

^p^v'/W} yp^Tn* (8 6. 3mg, 77%) 

IR (neat) cm -1 ; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 

3 5. 

5 mum 8i9 <D%mz&txEti&%:ft\\ ^T\z.7sk-r$mm 8 2 0 ~ 8 2 6 0 

8 2 0 

N- {c i s-3- [ ^-5 — f/P) ^v-] 

u^*?*/M ff7t Kd -7=71/— 3 — # A^^r^T 5 K 

4 

10 IR (neat) cm" 1 ; 9 5 4, 1 0 3 1, 1 2 1 5, 1 5 1 4, 1 5 

4 3, 1 6 3 3. 

8 2 1 

2-^ ^^^-N- (cis-3- [ 1 H-^^V^l/-5- 

15 IR (neat) cm" 1 ; 953, 1112, 1232, 1512, 16 
4 7 . 

mmm 822 

3, 3, 3-MJ7;Vtn-N- {c i s-3- [ (4-^f;l/-lH — f >jf 
/Is— 5-' OW) 2f-=^>] n^^^/i^} i/pry^T? K 
20 IR (neat) cm -1 ; 1 0 1 3, 1 0 8 4, 1 1 4 6, 1 5 5 2, 1 
6 5 5. 
HWfl 8 2 3 

N- {cis-3- [ (4-^^/1^- 1 H-^^^y—jU- 5 ^drvO 

25 IR (neat) cm -1 ; 955, 1086, 1217, 1551, 16 
3 3 . 

HJfe^iJ 8 2 4 

2, 2-v^=fyU-N- {c i s-3- [ 
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IR (neat) cm -1 ; 9 5 1, 1 2 0 0, 1 5 3 5, 1 6 2 8, 2 9 
4 5. 

rnrnm 825 

2- (1, 3-v^^y-l, 3-v ? tKn-2H — fy-f^K— 7^-2 — < 

5 jV) -N- (cis-3- [ /V- 5 — -fAO 

LC/MS:M+1 = 4 3 3. 4 
£ Wd 8 2 6 

N- {c i s-3- [ (4-p<9vV- 1 H-^y^/^- 
10 -y^ a-^vvW ^ y=.=i^-^T ^ K 

IR (neat) cm -1 ; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3 . 

»J8 2 7 

N-^y^yV-N- {->^- 3 - [ (4-^f;v-lH-^y^ 7^-5- 

15 -r/v) ^-^>-] v^d~^vvw 75y--M©M 

H»J8 1 9T*#?c2-y.^7t—N- {cis-3- [ (4-y^V- 1 H- 
yyy*- 7V- 5— f/P) iX^P^v^W ^n/^7 5K (7 6mg, 

0. 24mmol) ©THF^ffi (5mL) {C7k*^T^5 — $ J* U ^tyA (4 
5. 6mg, 1. 2 0mmol) ^liW^X 8 5°C^r 1 2 B#p H ^p^#bfc 0 K 
20 j^^i^zk (4 6 m L) % 2N-7X^^ h y ^-^Tk^ (9 2 /z L) . 7k 
(13 8mL) n ^Dit3 0^#Lfc^, -fe: Ltc: 0 M£v-y# 

7/,i^ a -^ h^77^- (@^rc^7K ^^y— 71- (5%T^e~ T7J0 

cr ^7i-A =1/10) JcrfflM bfc 0 *ft»<D 2 - /sv -7i4&$^ i n— m. 

m-is^;^—7 u /lsmWz (0. 2 5mL) ^AOxl, 3 0»Lii^iffg 
25 2 -7°P^V —71— v'-fy^P tVKx— tvI— ^^-7^— ^/V-c^ U 

N-^fy^-N- {c i s — 3 - [ (4-^^-7t— 1 f y^y— 7V-5 
— T71-) T3<^*?*sA>} T^^-—mm& (4 2. Omg s 4 9%) 

LC/MS : M+ 1 = 3 0 2. 3 
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8 2 8 

N— {c i s — 3 — [ (A-t^jV- lH—f^/^ 7V-5 — (As) 
*s?v^*l/ji<} — N— (rb7tKD77y-3-'f^f;V) 7^--t 

5 H»J8 2 0T*#fcN- {c i s-3- [ — f 

5 K*fflV^*M[0!I8 2 7©7jfe^2pDT^TV\ N- {c i s-3- [ (4-* 

7tKn77y-3 — f/M ^/p) 7^ - — iftBfettSr**:, 
10 IR (neat) cm -1 ; 1041, 1090, 1223, 1510, 2 
9 4 3. 
^Jfefll 8 2 9 

N-. (2-p< hdrv'rc^/V) -N- { c i s - 3 - [ (4-^^vP- 1 H--f V 
(WO ^-drV] S^n^^S/vW 75>--M©^ 
15 ^»J8 2 1 -C#;fc2-* h**>N- { c i s - 3- [ (4-.?*^vl— 1 H- 

^J8 2 7©7Jfe^Cr^TV\ N- (2-^ h^v^c^) — N— {c i s-3 
- C (4-^f;l/-lH-/f^- f/V) ^v'] V^a^^/W 
7^- -H&IgJg£#fc„ 
20 LC/MS :M+1 = 3 04. 2 
8 3 0 

N- (^ n^°in fcW^^/V) — N— {c i s-3- [ 
>"^V— ^- 5 — f A<) ^-^v'] v-^ p^df-^i^} 7$y • — ttafe&O'g'/ft 
»J8 2 3«cN- {c i s-3 - [ (4-^f;V-lH--fy^;V 
25 — 5-^fW) ^^r->] v-^n^^f-v^} e/^a/n/^^^^^^ KSrffi^ 
T3*OtW8 2 7<£>;#j£|dliC'C?TV\ N- n 7n ^-jV) — N — 

fcis-3- [ (4-^^-lH-^^y-^-5-^^) d-^F->] 

IR (neat) cm -1 ; 8 0 0, 1 2 1 1, 1 2 6 7, 1 5 2 9, 2 6 
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1 1 . 

Mti&W 8 3 1 

N- {c i s-3- [ (4-^f;V-lH-^^/- /V-5->T^) ttis] 

5 WJ 8 2 4 -C*fc 2 , 2-v^^-N- {c i s-3- [ 

1H — f /V— 5 — (/V) is? u^^c^/U} zfti/^Z/T^ K£r#§ 

V^THJfeM8 2 7©^^2pD-CfrV\ N- (3, 3 -S^ ^/K/^AO -N- 

(cis-3- [ (4-^^P- 1 H — T ^- 5 — YA') t^rv'] 

o^df->7V} TO- — ^^^Sr#fc„ 
10 IR (neat) cm -1 ; 1 1 1 5, 1 2 2 7, 1 3 7 5, 1 5 1 8, 2 
9 5 3. 
ISJfefcl 8 3 2 

N~l {c i s-3 - [ (4-p<^/^- 1 H — TV^y— ^-5— f/P) ^~ 

15 £3fc0!l8 2 5T?#fc2 - (1 , 3-^^y-l, 3-J?t Kn-2H->f V 
-OK— A—2-^/V) -N- (cis-3- [ (4-^f;V-lH-^^; 
— ^-5 — 1W0 ^-=¥v-] ix^n^drV/W 7t h75 K (7 0mg, 0. 16 
mmol) C4 0%^f>7^y^?;-;« (5mL) ^Dx.T— 

20 2 -7n^V — /Vfcgtf&fciiBjfc— ^rc^/V^— ^/^^^JbD^r 3 0#flB£L;fco 

A-TSAr U N~ 1 ~ (#i&fltKS-r) - {cis-3- [(4-* 1 H 

— i istfV— ;V- 5 — f/V) ?T=0] n^=0;W ^ JJ 5: K • — 

S(39mg, 7 9%) Sr^fc 0 
25 IR (neat) cm -1 ; 1 2 0 1, 1 2 6 7, 1 5 5 6, 1 6 6 2, 2 
9 4 3. 

Mmm 8 3 3 

N- {cis-3- [ (4 — *^7U- 1 H — 0^-/1—5 --(VV) J^v^] - 
— N— (t°y v^-4— -T a-t^v) TOo-g-j^ 
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1 1 t 4 #/cc i s - 3 - [ (4 -^^71'— 1 
^yp) n^^ih>-T5 V (lOOmg, 0. 4 1mmol) <D* ? 

/-/HI (5ml) f^y-afyj/i/f t K (4 2. 8/iL, 0. 4 5 
mmol) ,S8 (0. 2 3mL, 4. 08mmol) ^MT10»fv' 
5 TShVfrHMkftVm-i-hVVJ* (2 8. 2mg, 0. 4 5 mm o 1 ) £*D;iT 

-7 4— OSm^^-A*, (5%T^— TzfO /^na*;l/A=l 0/ 

10 0) (CTfStMU N- (cis-3- [ (4-^;U-lH-^y^/-;V 
io — t^f-y] i/^a^drv/^} — N— (try *Jls— 4 — f/P* 5v^) T 

5^(58. 7 m g , 43%) £r#fc 0 

IR (neat) cm -1 ; 941, 1092, 1221, 1508, 16 
0 3, 2 9 3 3. 

mmm 8 3 3 (D^m^m cx&j&&ft\,\ uT\^-rmmm 8 3 4 ~mmm 8 

15 3 6 <D4b&to&&&. Ufc 0 
8 3 4 

N- {cis-3- [ (4-^f;V-lH-^^;-;!/-5-^/V) ^v'] 
v^n-^>>,i,} — N— (try 3— (Vl^fvP) 75^- — 4fcSfc*fc 
LC/MS:M+1 = 3 3 7. 3 

20 mmm 835 

N- {cis-3- C (4-^^/P- 1H- O-yy— 7P-5-^7b) ^-^r^] 

p^^ix/v} — n— (t o y^>-2 — r/M^yi') r$y 

IR (neat) cm -1 ; 939, 1092, 1221, 1732, 29 
3 5. 

25 mmm 8 3 6 

n^/V N-{cis-3-[ (4-^f/V-lH — f>y/- /V-5-- f/V) 
LC/MS : M + 1 = 3 3 2. 5 

*i&0!l8 37 2- ( { c i s - 3- [ (4-^A— 1 H — f ^#lT— jv- 5 
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— f/V) n^^vvW 757) ;V<D^$L 

^ftfc^^vv N- {c i s-3- [ (4-^f;V-lH — (lsj?l/^A'—5 — f 

Ufco fflti££rjft*|g& % Mfl^nvb^77^- (7^7-/1- (T^^t— TtK 
tr^t?) /^p»*;K*=1/1 0) {C-atMU 2- ( {c i s-3- [ (4 
-^f^-lH — f^/-/l/-5-^;V) t^ri/] v^n^^vvW 757) 
ai^ 7 —/V (17. 6 m g , 40%) £r#fc 0 
10 IR (neat) cm -1 ; 943, 1057, 1093, 1223, 31 
8 8. 

mmm 838 

7 9vV N- {cis-3- [ (4 - 7 f/l/- 1 H-^f >^7-;V- 5 -^f;V) 
^-^r^>] i/^n^^rv'/V} - £ -7 5* — hcD-g-^c 

15 WJ 4 11 T'ifc c i s-3 - [ (4-7 ^7U— 1 H — < Zs?V— ;V— 5 - 
^yl') t^t->] ^P^fV7?y (lOOmg, 0. 41mmol) 
7— (5mL) tCT^y/^7^^ (0. 04mL, 0. 4 9 mm o 1 ) 
*Mx.X 5 0°CKX 2 im^SM^ Lfc„ S«^rMjE?^#>- V #-tvW a-^ 
h?7°7>f — (gt^^K 77;-;v/^pp*M=1/10) tt^ll, 

20 7^vW N- {cis-3- [ (4-7^/V-lH — f /W- 5 — f/P) 

*-=*S7] ^u^vvW -0-7^-^— f (8 8. Omg, 6 5%) £r#fc 0 
LC/MS:M+1 = 3 3 2. 2 

H2i&#iJ8 3 8 <DjjmzmCXfc!fc%?t\,\ mMM8 3 9<D{fc^j£r^/&Lfc 0 
8 3 9 

25 tert-r/^vi' N- {cis-3- [ (4-7f;V-lH — ( 7^y*- jv— 

5 (/U) ^^v-] ~>;7 n^df-->/l7} — 0 —T 7 —=z~— V 

LC/MS :M+1 = 3 7 4. 3 
H»f| 8 4 0 

N- { c i s-3 - [ (4-7 5^- 1 h-4 ^y^—zu- 5 — WVl') ^v-] 
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h!l7/l/*oB» (5mL) O^nn^^^ (5mL) SSftfc, 3 
9 t e r t -^/V N- { c i s - 3 - [ (4 — * fvV- 1 H--f ^ 

A— ^"^r->] i/fu^^yM -j3-T^=cx— h ( 1 0 6 m g , 

5 0. 2 8mmol) ©^dp^« (5mL) & cmcTftl*.* ^MfcT 

[cis-3-[ (4-^9vV-lH--Y:/^y*— A-5-- fA) ^S/J 
u^drvvv} - j8 -77 = > • ~ hV (19 6. 2mg, 

quant. ) £r#fc 0 
LC/MS:M+1 = 318. 2 
8 4 1 

trans -N— {4— [ (4-xf;V-iH f i/^V— /V- 5 — fA) ^df- 

v-] i/yn^drv'/W — N, N-^W5y©^ 

mS^U 7 4 4 -C#fc trans-4- ( (4 -rc^Vi— 1 f ^^y*— /P- 
5--Y^) t^i/) ^a^fy7 5^ (13 0 mg, 0. 5mmol)£) 
*9J — /umm (3mL) \Z.Wfflt (0. 14mL, 2. 5 mm o 1 ) % zivi'AT 
A^fc K*»« (209. 3mg, 2. 5mmol) SrJp^.fe|fe % W/zMfrfb 
*^thy7A (157. 7mg, 2. 5 mm o 1 ) SrJD*.T— IftHH^ Ufc c 

-;l/;^DP*M=0/1 00-1 0/1 00) tttSU t r a n s -N 
- {4- [ (4-xf;l/A 1H — fl /yy*— A>- i/fvi^* 
%/M - N, N- v?^ ^-;VT 5^(82. 3 m g , 57%) Sr#fc 0 
IR (neat) cm -1 ; 7 9 8, 8 9 5, 9 4 7, 1 0 5 7, 1 4 9 8. 
HJ£0!J 8 4 2 

N- (cis-3- [ f>-^y— yV-5— fA) 2}"^>] 

^6609 7 4 5 cis-3- ( (4-^^-/1^- 1 Zs#V*— >V- 5 - 
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SrfTV\ #bnfc^fM#) (1 26mg) ©2-yD/V-« (5ml) 
1N-Wv?xf/Vx^f« (0. 8 8mL) £*D;t, 3 0»L^I 

T*£k$fV, N- {c i s-3 - £ (4-xf;V-lH-^y^-/l'-5-^ 
5 /l") v-^a^=¥v-/W -N, N-^W5 V • — (8 5. 2 

m g , 4 6%) £#7t 0 

IR (neat) cm -1 ; 9 8 2, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
2 5. 

MMffl 8 4 3 

10 c i s — N— {4- [ (4— 1 H— - f i^^V— 5 ->(;U) 2*-=^>] 

n ^df- v'/V} - N , N - f;l/7 $ V • — mBM.<D&& 
23&m 7 4 6 -C#fc c i s - 4 - ( (4 -rc^/U- 1 H— < 5 - 

-Ov) *^-» v^u^^-VT^ VSrJBWCaeSfcflJ 8 4 2 <D^{c!pCr=fTV\ 
c i s-N- {4- [ (4-x^-lH- -fi^V— ^— 5— >r/U) Hr^r^A 
15 S^n^3r>vW — N, N-i?^ W 5 > — Mt^#fc 0 

IR (neat) cm -1 ; 843, 943, 997, 1242, 1446. 

mmm 8 4 4 

N- {trans-3 - [ (4 — rc^vi— i H--f ;V- 5 — ^/V) ;T3f 

v-] v-^ cz-^dr^/U} - N, N- 5 >- - — mm&<D<&$. 

20 trans-3- ( (4-^f;P-lH — f yl^- 5 -^/U) tf-df'» 

n^dr-^^T5: >&m^^XmMM8 4 2 cD;fri£{C*pC-OfTV\ N- 
{trans-3 - [ (4 -az^vV- l H — < 5 --Y/U) 

n^vvW -N, N-^^f^7$y • — iM^£r#fc 0 
IR (neat) cm" 1 ; 804, 841, 1211, 1259, 152 
25 7. 

«M 8 4 5 

t ran s-N- {4— [ (4«-xf ;V- 1 H-^ 5 ^=3f- 

HWJ 7 4 4 T5l#fc trans-4- ( (4 — — 1 H — f As— 
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5 — f/U) **z/) ^n^t^T^^ffl^Til^jS 1 9<DjjmzmZX 
fTV\ trans -N- {4 - [ (4 l H O^^—A — 5 

IR (neat) cm -1 ; 1111, 1 3 2 1, 1551, 1624, 2 
5 9 3 7. 

mmm 8 4 6 

trans-N- {4- [ (4 -xf ^- l f y^y'-^- 5 - -f^) ^ 

^Jfe0»|7 4 4"C^fc trans-4- ( (4-^^/V— 1 H — < istf-J— >V— 
10 5-4sls) t^ri/) iX^ D^fy7^ >-^ffiV^T^Jfe^!l8 1 9 

?TV\ trans — N— { 4 — [ (4 -zc^vv- i H--T Stf*/— >V— 5 

IR (neat) cm -1 ; 1119, 1231, 1545, 1633, 2 
9 3 3. 
15 H2£#!l 8 4 7 

N- {cis-3- [ (4-xf;V-lH — r^/-;l/-5 — f/lO ^v-] 

7 4 5 "C?#fc c i s - 3 - ( ( 4 -^=PyI— l T /U~ 5 - 

-fA-) ^drvO ^u^U-^T 5^£r/J§VvC|fe&fe0i|8 1 9©^?fe^CTfTV\ 
20 N— {cis-3- [ (4-oc^v- i H->r^^y— /V- 5 — f/U) 

IR (neat) cm -1 ; 957, 1111, 1232, 1545, 16 
3 2 . 

8 4 8 

25 c i s-N- {4- [ (4— xf^-lH — < ^P^S—As— 5 — f;l/) 

7 4 6 -C#fe c i s - 4 - ( ( 4 -m^yl— 1 H — f — ?V— 5 - 

-iw) *^5-v-i/T^>&m\<^xmMffl8 1 9<D^&K::^c-cfTV\ 

c i s-N— {4— [ (4-xf ;v- i H-^fy^y-;l/- 5 ^^v"] 
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L C/M S : M+ 1 = 3 0 2. 3 

mmm 8 4 9 

N- {trans-3 - [ ( 4 - ^ f^- 1 H-^ 5 ;V) 

5 v'^cx^v'/W 7th7$K©^ 

SIWJ 7 4 7 T?#7t trans-3— ( (4 - ^ 1 f y^/^/i/- 

f?V\ N- {trans-3 - [ (4-^^P- T 

10 LC/MS : M+ 1 = 3 0 2. 3 

mmm 8 5 0 

trans — N — 4 — [ (4 — oc^v^— 1 H — ^ >-^V~— — 5 — >f 

4 5 "C#fc trans -N— {4- [ (4— rc^vu— 1 ^^y' 
15 —A— 5 — is? v-^^isAs} 7"fe hTS: K&JlV^ HJfe#] 8 2 
7©^r^Jl2it:T ; fTV\ t r a n s -N-zc^vi— 4- [ (4-if/i/-iH- 

Isdf^f—sV- 5 — fA) tf-dfi/] >>> n^^ih>-T5 ^ • — ife®^£r#fc 0 
IR (neat) cm" 1 ; 7 9 1, 8 4 5, 1 0 5 9, 1 2 1 3, 1 5 2 
4. 

20 MMM 8 5 1 

trans-4- [ (4-xf;P- 1 H-^y^y-;V- 5 - ^^rvO - 

(a ) trans -N- { 4 — [ {A—zz-=f-)V- 1 H--f 5 --f 

/V) v-^n— *i/;V} K<D^j& 

25 7 4 4 trans-4— ( (4 -ac^vv- 1 H-^f A- 

5 — fAO P^^i^^-T?: i/?rfflv^T^»!]8 1 9 <Dfrm<im\^X 

fTV\ trans -N- { 4 — [ ( 4 — 1 H--f A — 5 — 

(b) trans-4- [ (4-x^v-ih — { l/*?^f — ;V— 5 — f ;V) 
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trans — N— {4- [ ( 4 -rt^vv- 1 H-4 ?V- 5 — f;V) ^~ 

S^n^iz/u} yn/N°VT5 K&fflV^ 8 2 7 <D#fe};L2fi CT 

f?V\ trans-4- [ {4-xf/V-lH-/f ^/-/l/-5-^;V) 
5 V] -N-^o t?/l^>^ P^MfVT 5 • -tl|t^tfc 0 

1 H — NMR (DMSO-d 6 ) 5; 0 . 9 0 ( t , 3 H) , 1.17 
(t, 3H), 1. 4 5 (q, 4H) , 1 . 6 3 (m, 2 H) , 2. 09 
(m, 4H) , 2. 8 4 (m, 4H) , 3. 0 3 (m, 1H) , 4. 0 6 
(m, 1H) , 7. 16 (d, 1H, J = 8. 89Hz), 7. 29 (d, 
10 1H, J = 8. 89Hz), 8. 0 3 (s, 1H) , 8. 7 7 (br, 1 
H) , 8. 89 (br, 1H) . 

mmm 852 

N-^^/l—N- {c i s-3- [ 1 H — f ;V- 5 — W 

15 »j8 4 7t#fcN- {c i s-3- [ (4 -cc^yv- 1 H— f Ispi/— ;V 
-5 — f>U) *>^a^>>/W 7th75K»t^8 2 7©* 

CTfrV\ N-^fvV-N- (cis-3- [ (4-xf;V-iH-^y 
5 — T/V) ^=¥->] is? u^3tis;v} TSls - — itfflftifcSrWfco 
IR (neat) cm -1 ; 7 9 9, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
20 2 7. 

H»J 8 5 3 

N— {c i s — 3- [ (4— oc^yu- lH-^fyy^ ^_5_^ ^-^i/] 

(a) N- {cis-3 - [ (4-if;V-lH- 
25 2f-3r->] isfu^SsM 7*b/^75 KcD-^sfe 

HJfe^y 7 4 5 T:1#7t cis-3- ( (4— ai^Vi— l H--T V^y*— /P- 5 - 

^\ N- {cis-3 - [ (4-xf;l/-iH — <Zs-}fy— /U- 5 — I'/U) 
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(b) N— (cis-3- [ (4-if;V-lH — < Is&V—fr— 5 — < )V) 

N- (cis-3- [ (4-xf;V-iH-^y^^;V-5 — ( J>V) Jr* 
v-] v-^n— dr>>/V} 7°n^>T5: KSrEVTlUtefll 8 2 7 O^fefcZpCTKJCS 
5 £fr(<\ N- (cis-3- [ (4-if;l/-lH — f /P- 5 — >f ^) 

^•=Ar->] n^3r^M -N-/D \?)VT % ^ • — :^®^£#7t 0 
IR (neat) cm -1 ; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4 5 6, 1 
5 2 7. 

8 5 4 

10 c i s -N — ^^Vl— N- {4- [ (4-xf/V-lH — f 5 --f 

»j8 4 8T'#fcc i s-N- {4- [ ( 4 -^^/W- 1 H--T ^y*— ^ 
**t*/] is? u^*i/;\s) 7-t b 7 5 K^fflV^T^J 8 2 7©^ 
&K:2|SC-OfTV\ c i s -N-^/b-N- {4- [ (4-x^;l/-iH — f ^ 
15 ^1/— ^-5-^^) ^-^v-D i/fn^i/jU] T 5 ^ • — &m&&'&±o 

IR.(neat) cm -1 ; 812, 1045, 1217, 1261, 15 

2 5. 

!H»J8 5 5 

c i s-N- {4- [ (4-xf;V-lH ( ls?"S— /U- 5 -A M tttS] 

20 is? a^^v^} -N-^a tf/vr 5 > • — i&^i&O'^ 
^WlJ 7 4 6 -e#fc c i s-4- ( (4-xf;V- 

-YA') ^-^v^) ->^a-vdr-^VT$^^V^T^»!|8 5 3CD^i{Cl^CrfTV\ 
c i s-N- {4- [ {A-^JV- 1 H-A ls<¥lf— ;V- 5 — ^v-] 

25 IR (neat) cm -1 ; 8 0 0, 1 2 1 7, 1 2 6 1, 1 5 2 5, 2 9 

3 9. 

MMW 8 5 6 

N— •=e.^vI'— N— {trans-3 - [ (4-xf;l^-lH-^y^;V-5 
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MMM 8 4 9 tifeN- {trans-3- [ (4-^ 1 H—Y 

—JV-S-J/V) v^n^drvvW Tir h T 5 K£rJl V^H»J 8 2 7 

<Djffe\zmCX?f\,\ N-^A'-N- {trans-3- [ (4-^;V- 1 
H — T ^^/— JV- 5 — f A-) ^f-^rv'] a-^vvW J^y • — 
■ 5 fc 0 

IR (neat) cm -1 ; 8 0 0, 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 
2 7, 2 9 4 3. 
H»J 8 5 7 

N- {trans-3- [ (4 -^A— 1 H — < ^V—/^- 5 — W ^ 
10 ->] >^ n^dr->^} -N-^n fcVl^T 5 ^ • — m.m&.<DSffc 

gzMffl 7 4 7 X^fc trans-3- ( (4 -oc^yp- l H f — /l^— 

5 — fAO tf-^vO is? u^*cy-^T^^%mh^XmMm8 5 3©»fCT 
f?V\ N- {trans-3- [ (4-^c^yV- 1 H--f 5 --f 

;V) ah*-^] a^^v'/lx} -N-7°n t>7 5 ^ • — *£^ik£#fc 0 
15 IR (neat) cm -1 ; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 
HJfcM 8 5 8 

5- { (2S*4R*6S*) - [ (2, 6 <?vVfcV< y 5?^- 4 — f/V) 
^riX] } -4-^^- 1H — (Z/fy— /I" mm&(0&f$. 

20 (a) (2S*4R*6 S*) -4-t 8-^f>Hf^y 
1-&K t - ^f^©^ 

(2S*4S*6S*) -2, 6-^^A--4-fc Fn^v'fcf^y ^j£gfe& 
(3 8 8mg, 3. OOmmol) (D^^MW^K (6ml) itl^ 
y zjlJ-jUT 5^(1. 67ml, 12. 0 mm o 1 ) % H^SftS?- t e r t -Zf 

25 ^vM2. 7 6ml, 12. 0 mm o 1 ) &1JQ±X 6 0 ICt^T 3 B^fflffift Lfc c 
^«^-tert-^V(l. 3 8ml, 6. Ommol) ^iP^LT 
6 0°C^T$ b^2H#r H m^Lfc 0 7k, 5%-«Efife7k**y firASrJp^tTRlSSr 
#lhLfc&fc:, irafc^vW- WVoc^ (1:1) i^ttffilt. tSfP^TkT'^ 
$£U Wthy^AI-TKHU «BET*jttC«r«*-*-Sii:teJ:?) (2S*4 
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R*6 S*) -4-fc Kn^->- 2, 6 -5?* ^vVlfWy *Jy- 1 t- 
^^yv ( 3 7 3 m g , 5 4%) £r#fc 0 

(b) 5- { (2S*4R*6S*) - [ (2, 6 - i?t U v^- 4 -f 

;W } - i h— r >jf*S— /V • IftmLO^ 

5 (2 S*4R*6 S*) — 4 — t Kadr^>-2, 6-^f;Hf^!)^y-l- 
Mt-^ (144mg, 0. 6 2 8 mm o 1 ) CD }*Aoc^jg?ft (4 m 1 ) 

— f>yy-;V-5-t^V (I40mg, 0. 945 
mo 1) , ->7/^f l^yfy-n-^/l//t^*7> (2 5 3mg, 0. 94 
3mmo 1) ^Dttl 0 Ottt 5Hf«Lt 0 3«EET»«&&W*U 
10 P 1 N-zkBfrffcr?- h y ^ ATfc^^T^ U S£8*BET«BK 

Sr®5febfc 0 --t^y- A- (3ml) % 4N-tt-v ? ^fy (3ml) 

TffatffU 5- { (2S*4R*6S*) - [ (2, 6 -S^ 7vVbV< y v?>- 4 
— (W) ^v-] } -4-^^-1 H-'f ^/-^/ • fiitH (30mg, 1 
15 6%) £r#fc 0 

IR (neat) cm -1 ; 1 2 8 3, 1 2 1 9, 1 2 0 9, 1 1 5 1, 9 
9 7, 9 4 1. 

taftfci i 

r h o *-r— -t? y >m<tm.WT ^-t-r 

(TrisMpH 7. 5), 1% h V h > X-100, 0. 5% NP-40, 150mM NaCl, 20mM 7 s^ffc 
f-hy^A, ImM xfl/>i?7 5 ^TO^(EDTA), lnM vy^y 3 -;Hf^ 
y^^Vrc— 7VP)-N, N, N' , N- -Eftgfe(EGTA) , 0. 2raM 7^t;7x = 

—m**i?~i-s ^—&m\,^xmM*®iMvtc 0 20,000 gxi5^m<Dm>b^n<> 

tzMt, JbW&EUKU £ M-I00,000g, 6055-W©jB3Sii>^fTofc o ^c9_htt& 
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~lkm* (JftiT^IgG (Fc) fom ^ y ^^?iK«^S^:±fe7j< (Phosphate- 
Buffered Saline : PBS-C1/300 ( 1 n l^C#:/300 » 1 PBS) fc^rf^b, QGTtELISAy 

tJBfcV^fco IOO/xKDPBS^ML _b?ff£&<9l&V^c (r.©ife*MftffrS:2 

5 EHIJfe) 0 Sfc$£gL lOO/zltf^n s/^r>i/M«^(0.05% Tween 20, 0.25% 4^ 
jfritT/K/ 5: ^ (J1§JOT?:7 \) w_) /pbs) U amT?ll*M<o^ p y * ^Srfr 
ofc 0 ^ny^y^ 100Ml©^uy^r^^«^T'^^r2HIffV\ PBST? 
1/200 (0. 5 n 1 (0. 1 u g) /100 m 1) $ *Lfc— ^fcftfc (taROKII ( R h o *1 — if) 

^^m^^iooMis^Du mmx*2mm<Dw.m&n*o-tz 0 m.m&, ioo M i© 

10 :7*n v^^WmWr^ 1 H]gfe^bfc 0 £ £>^100//l©:7*n y^l/?WmW.*:WzM 
U 3tlR h o ^etflsH^t:^ h & bfc Q 

_blE^ V— b ^ffiV^T^MfcB®^- b R h o drf— if Sr»3*WtelBJ&fb U 

%tfifcmfefc'7i<'— MJilOO/zlSSJnu 4°C, — B£WRj£:&i3:5i:£H:«fcoT\ 
15 Rho^t-^v-Mcl^kLfc. J*JfcJ*T8U Ji»Sr*T, 100/zl;fe& 
*»ffllSW$T*3 [Hlgfe#bfc 0 $ ^(C100m liKffflfcA (50 mM Tris (pH 7.5), 
lOmM MgCl 2 ,150mM NaCl) T'3[El35fc#- bfc„ -HfSrl&V^c:? 0 W- h lc % _bfB©S^ 
««?0E(5OinM Tris-HCl (pH 7.5), 2mM EDTA, lOmM MgCl 2 )£40jLt 1 SftbP bfc„ § 
f>W^^A/t*7fy^y5' - by 7t^7x^ f(ATP)«^(0.1/xM ATP 
20 (6 nM [t- 32 P] ATP£r*afr) „ lOjttgt^fy (HF2A)) IrlS b. ^©JSifclO 

25 ?:75mM©y >-^mi50ml-ei0^P^gfe^bfc o r©«fe^jftf^Sr3lHlj|ft5 3gbfTo^: 0 

(Mftifclttfc&^h*) Sr-<— ^^l — hl205T*ffliJ^b^o 
Rh o dr^"— if *S-g-*tl/TV>/iV>-^>^KZ5* ^ > h|t^5'^^7VK(= 
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SttflWa, fc&foffi&&tlX\,>te\t^^MC&tf&# (Rho^r 

■r— \f y ^MWbflH*) &m&miomt bfc 0 y >&fcKJ&&5o%ia$i-5<fb<£!fc 

»£&Rh o*^-i?©ICJifc£ bfc 0 
;*:f*S*fc:io^T\ HJfe^ 1 ©ft^ft©Rh o ^ — - te? IC 50 ffi«0. 4m 1/m 1 T? 
5 feofc 0 

SSaiUfc^ 37°C^^S.b, 95% 0 2 - 5% COjfcTal^Ufc^ U^^-^^if 
10 h^*^ (118.4 mM NaCl, 25 mM NaHC0 3> 1.2 mM KH 2 P0 4) 4.7 ni KC1, 2.5 

mM CaCl 2 , 1.2 mM MgS0 4 , 11 mM ^3^7) SrWfc Ufc^S25 ml©-v^^W 

rtKBllfc (f&it 38271 g) 0 &Bm*<Dm%1&*R&h7*X7 s 3L~--V-'r*m 
5£U T>-7° (AP-641G, B*3fcm) Ir^Lt = — ^KUBftbfc. f£lL5S;fj3r 
Afi45^^^b^tfci, Tir^n U ^0.3~300/xM^V^-C > 
15 #g£-frfc 0 ^©^^ l/^-^yf7^ h^^tcrgfe^ &fefc£l£1tL<Dib&. 
i^#l®^rl00/zg/mljp^iri0^^ J: 5SS7tf;V3 y >0. 3~300aiM&/Bvvt\ 

20 mm±<Dmm<D-pjm®i. 

#»9Hb#4*r4R h o 3^ — if |B*f1MJ«:#U R h o ^©fa#*5 it/ 

R h o ifPl*(- i5Na + /H + ^m^mRa.*^^-^^f^ffl i'iot 

*5«ktfMi*x JSfejfctfe^A, SBMM, AIDS, g 
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it # <d g& m 



1. 5£ (1) 



R 



1 



\ 




A V-R 2 



5 



(1) 



[5£>K R^X-fiRI— t)L<l4*4otl-4*#6t<5, 

X«JiM£g\ £*:I3:5£: -O-, -N (R 3 ) - N -N (R 3 ) C (=0) - % 
-C (=0) N (R 3 ) -S (O) „- % -N (R 3 ) S (O) a - % 

io -s (o) 2 n (r 3 ) - N &tite-c (=o) --c*^^i5^ ^fctegm^ 

-N (R 4 ) — N (R 4 ) C (=0) - % -C ( = 0) N (R 4 ) - % 
-S (O) „- % — N (R 4 ) S (O) a - % -S (O) 2 N (R 4 ) - % 

-c (=o) -ti^^siaot, ra— ssfcttjMsoTH* 

nli, 0, l£fe«2£iH- 0 
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M«m»T^/VSs tfcf^r-OR 8 , -N (R 9 ) R 1 <\ 
5 -CON (R 9 ) R J \ -SO z N (R 9 ) R l \ &b<«:-S (O) m R xl T'^ 

^^Stt^-To III, R 2 #liJi^±of tSt^^f R 2 }i7k^^-. 
W30kh b< aigii©7;V3^^;^'-;n > b< ttHHOffil, 

10 titKttiliOT^H, £7U45£ : -CON (R 9 ) R 10 N 

-SO z N (R 9 ) R 1( \ &b<ta-S (O) m R ll X*m&1nZ>m$:mir 0 

R 3 *5«ti>*R 4 «Pi-^rc^^o-c, 7j<mm^ smt> u< temmm<DT;is 

R\ R 9 n *3J;I>*R 10 «^i-^^(«^oT. 7K*Jm^. tUfcKttitt 

20 i©7>ndr^;^;H, t^t l< 11111©^ SII, Sm^b<fi^E 
25 R 1 1 fi N ft'{)L<tt«t^©7;V^H, b < W^tt^cD^ n T 

fo^gta, sm%b<}*«ifimco^#^ N *fc«em^b<«M«^cDTy 
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tlZffi.&Sm-tZ, R h o *ri — - tffiMSW. 
2. 5& (2) : 




R 6 (2) 

5 [St, R l -X-«|i?|— <bt<SJ|4otl~4iS#ftt5, 

10 mm(DTJV=L *i/%A>tf=.A&* L < tt&ffifeO^jaiS, lid L < it 

*ftl07->;H, *fcf*5£ : -OR 8 , -N (R 9 ) R I( \ 

-CON (R 9 ) R 10 , -S0 2 N (R 9 ) R 10 N feUtt-S (O) m R 11 -C* 

-CON (R 9 ) R 10 , -S0 2 N (R 9 ) R 10 N t»L<tt-S (O) ra R 11 T^ 

20 R\ R 9 N R 1 °, R x \ *5J:tfmttIII#3Cl iRCtftiitlTfjfSiia, 
lt*^ 1 M© R h o if PJ.^Jo 

3. Xa$5£:-N (R 3 ) -T?*$^53£t?foS, 1 *fctt 2®|ft©R 
h o dr^-if PW^IJ 0 

4. X^ : _ N ( R 3) c (= 0 ) -T«Sft5Jt*5, ffsfcEl^fctt 
25 2 IE«cO R h o ap-^ — -tfRB.4mi Q 
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5. X^:_c (=0) N (R 3 ) -T*S$tL5SX*fc5, WMttKlSfctt 
2 |S«cCD R h o *i—ii®mffl 0 

6. XtfS5S : - 0-X*mcSfoZ>mX'tbZ>, If^l £fcte2fBiS<£>Rh 0^-7- 

5 7. R 1 §#l>bL< fei&M^i/? uT^^m, £7tteS$i<b L< te&e 
St©l&fBfiilt'fc 5 % ff &m 1 ~ 6 <D V ^-ftlfa-miZ-WM<D Rho ^r-^— 



mmtm. mmmm, ^mmm.. wmm&, w&m&mfcm, m&mm 
^s^i, aids, m^^ppof^ itm&s mmmmm. mm<om 

»J"Cfe 3 . gj|*3g 1—6 ©V vf *Ltf» 1 ^idffiifc© Rho — i?m.WM 0 
10. S(3) : 



20 [Sfctp, I^-X-ttEJ— ^L<^^o-Cl~4^#^-r ; 5o 

Xf*J£*t<g\ H:7cteiS : -O-, -N (R 3 ) - x -N (R 3 ) C (=0) - x 
-C (=0) N (R 3 ) - x -S (O) n - N -N (R 3 ) S (O) 2 - N 

-s (o) 2 n (r 3 ) - % Siitte-c (=o) --ct^tisi, *fc«gm^ 

25 -N (R 4 ) — N (R 4 ) C (=0) - % -C (=0) N (R 4 ) 



10 WM a 



R 



1 
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-S (O) — N (R 4 ) S (O) 2 ~, -S (O) 2 N (R 4 ) 

-c c=o) -x°-$t£3nzmiz.&<ox, lSfcraaat R-sfcBftftctit 

Ii2 t < ft 3 i^^f^t?, i i: ^ t*§ 5 D ) £r*rr o 

Y l ^:-C (R 5 l ) = X~$a£tlZ>^ b< teMi^£*U Y 2 te3£: 
= C (R 52 ) -T^^^LSS^b<«a*^^b, Y 3 fi^:-N (R 6 ) 

10 Mfim^TA^/l^ B^&b< MS^^^nT/Vdr/^, ffl&&b<te&t 

ttttil©7v/;H s *mtb<tef£em^T/l^/W*/l^^/l^ N ®M<&b< 

15 tfebfc^ o T/v^^K^^-To 

R 3 *5ckt/R 4 {i|^-^fc{«^oT, tK*^, I^^L<(M^©7^ 
lit L< ttiEI©->^ o7^^r;H, Wfefc b< teM1tife<Z>t&fqfc[ 

* b < litt^©7v';v£^tt„ 

n 7VV3r^ s smt> b < fifBgm© ^ n T/^7-~A^ S^<b b < 

25 -N (R 9 ) R 1 0 „ —CON (R 9 ) R 1 «\ - S 0 2 N (R 9 ) R 1 ° > t> b < 
-S (O) ^'^•t^SMtto 
mte, 0 N 1 3;fc«:2£rSH-o 

r 8 . r 9 % *5it>*R io «f^-*yh«^^oT, tx^jk^ «m%L<« 4 ffi« 
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10 — /VT^^VS§r^-f- 0 

15 -CON (R 9 ) R i0 N -S0 2 N (R 9 ) R 1 ° > <kb<»-S (O) m R 11 X^ 

nu R l -x-^iim©^.#^i-2>#^ ik<Dfc&m&m<o 
(i)xfrM&&x"hzm&. R^s^mm^ x^-m^-^^m, ^c^ta^^ 

20 (2) xa*5fc : -0-1?t^5itfc5^ R^kSfHi^ *ftT;U^/V 

25 (4) X^:-C (=0) -t^^^St&Si^ R 1 tfymm^Xfo&fc 

(5) X^ : -NHC (=0) -X*m&tlZ>mX~3bZ>iM'£>. R'^T/l^A^ 

(6) X^MM^T^U^mx-^^X^TjU^-U^mH)^ : -O-, 



WO 02/100833 



PCT/JP02/05609 



410 



— N (R 4 ) — N (R 4 ) C (=0) - % -C (=0) N (R 4 ) 
-S (O) -N (R 4 ) S (O) 2 - % -S (O) 2 N (R 4 ) 

-c c=o) -x^m^ti^m^x^xm^^^btix^^^m^. r^k^m 

11. S(4) : 




R° ( 4 ) 

K^, X V R\ R 5l &<kT/R 6 tef»**gl 0 H C*8fe4r3rt-] T**^5, 
12. S; (5) : 




15 R 51 *5<fcT^R 6 «^^l 0 TO CStSfeS:*-*-. 

x\ x\ x\ *5j;t>*x d «, w^m&z&L-r. hmsjci ote&itsxtra 

R*\ R 2 \ R lc ^ t t^R ld «. ^'M4iLT, zk3flgW% 
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flU ^:R U -X\ R lb — X\ R lc — X\ S3 £XfiR 1 d — X d T?*$|l5S 
©5"b3flK±#|g|l*to*c*JDK J ?-i:*Sifctt3te<, R'\ R lb , R lc . £fc 
teR ld a*«Mfe(DT/v^vg^;fc5^, W5>X\ X\ X% £fcteX d 

io «3£:-c (=o) -■c*£*L52S-cw:fcv\ ) ] -e^^tts, Stes® 1 o 131ft© 

13. R lb #^ 1Wftt>L< a*f^©^i?n7^=¥;H, tMt<fiif 

15 ^7i/;vS, ft%L< ^«m©ISM^^7V7}?-/v^ ^fctefi^lt 
L < tt*f i07^^S^g^ Ltt/^ n 7;i/^;H-efe5 , ttjpgl 2|B«t 
©^%^U< fit-*:©:/* K^y^fctt^bCllii LTfF^^tLS^o 

14. R la ^ ffilfe L < ttif P 7/^/H, tffeL<fi«I 

20 «i&©^«lX, tit L < liift07n^;H, L < (ilSt^©1Si 

U < iii$fft©7^= 3 rM^ft Ufe n T/W^/V^-efe 5 % ffjjtf® 1 2 SB<fe 

15. X b ^ 5£:-0-, -N (R 3 ) -NHC (=0) ^fc« 
25 -C (=0) NH-T^$^5St*fc5, fit^S 1 3fEg5©ffc-8^t> U< 

16. Xi\ 5£:-0-, -N (R 3 ) -NHC (=0) ikfcte 

-c (=o) NH-T'*^tL5«-cfe§, m&mi 4mm<Dfc&mi>v<itt(D 
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17. S: R lc — X\ &£VR l '—X'X^ZfrZmft&KTkmm^X^hZ, 

18. *:R lc -X% fe = t'D?R ld — X d -e^^tb^«^dt(- 7 ^^-e^ Ss 

19. S:R lc -X% £>J;t>*R ld — X d T?^*ix5aE^*fc7k*^-e 

10 20. ^ : R 1 c — X\ ^J;t^R ld — X d -e^$tL6S^^ 7 ^m- : F--efe§. 

21. xC : R la *Dj:t>*X a T*^$tL§»^N EtTO^fil^t)©^^, M 
15 ^^5^ : 

(ii) X a ^5£:-0-. -C (=0) N (R 3 ) -S (O) n - s 

-s (o) 2 n (r 3 ) - % *fctt-c (=o) -t?*$nss-e*>5„ 

20 2 2. ^: R la feit>*X a -C*^nS£^, £tTOVW>©t>©tfc5, ft 

(i) R la ^«m^b< tt«m*©T/l'#A«-e& ?> . X-i^^T'fcS, £fc 

25 (ii) X a ^ : _0- N -C (=0) N (R 3 ) -S (O) 

-S (O) 2 N (R 3 ) (=0) -T^$WSffe5 0 

2 3. X*xmiSlnZ>mK ^ : -O-T^J^ST'&S, lt*^2 2fB«c 

2 4. SJWfcEl 0^2 3 ©V^f n*»-9[lB«©ft^jjt> L< ft^O^n K7 y 
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25. r h o *i--vmmfe&&mi-%fc&i&&^j&ftki-zm^mmmo 
2 6. Rho *-r— \£®mm i &*m-$-z>fc&m&, i c i ) t 

2 7. Rh o^-ifpi^tt^-r^^W, S»5U 015«(D^ (3) 
2 8. Rh o^rt- tf|fl»iSH4«r5rt'5ik'&«I*, Ht#3JC 2 1B*W)5$; (2) "C 

tt-e fe 5 , wrasse 2 5 mm.(D^mmmMo 
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